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PLAGUE COliTROL CONFERENCE

of the
UNITED STATES PUBLIC HEALTH SERVICE &"ill rIWELVE WESTERN STATES
STATE CAPITOL - SALT LAKE CITY. UTAH
AUGUST 28, 1941 - 10:00 A. M.

PRESIDING:
ROLL

~~:

Thomas Parran, Surgeon General of the United. States Public
Health Service.
United States Public Health Service:
Doctors J. W. Mountin, R. H. Creel, L. A. Fullerton, C. L•
, Charles V. Akin
. Williams, N. E. \1'ayson, W. T. Harrison,
Former Surgeon General Hugh S. CUlrJlning, and R. R. Parker.
Consultants:
Doctor K. F. ~1eyer, Hooper Fotmdation
State Health Officers from the 12 Western States:
Doctors G. F. tvlanning, Arizona; Bertram P. BrovVIl, California;
R. L. Cleere, Colorado; E. L. Berry. Idaho; 'vI. F. Cogswell,

f.JIon tana; Edward E. HaIn'3r , Nevada ; James R. Sco t t, New ~iexi co ;
Iviaysil ~1. Williams, North Dakota; Fr6derick Stricker, Oregon;
William M. McI{ay, Utah; Donald EVdns, Washington; and M. C.
Keith, Wyoming.
In additi9n to the above there were approximately 30 others
in attendance consisting of:
of the United States Arrrw Medical Corps:
Nuel Pazdral, Major, M.C., Fort Douglas; Thomas Sexton, Lt.
r6.C., Hill Field; and Dan B. Searcy, Capt. · M.C., Fort Douglas.

_~epresentatives

Personnel of Utah State Dep3.rtment of Health.
State Boa.rd. of Health rvlembers :
Heal th Off icers from:

Doctors Callister, Bea.tty,
and Jones.

Sal t Lake Ci ty, Ogden, and Provo.

Doctor W. S. Shepherd, Metropolitan Life Insurance

Compa~y

The meeting con~ened at 10;00 a . m., in the Governor's Board Room, State
Capitol, Salt Lake City, Utah , August 28, 1941.
I

I1'l

.MOIDJING SESSION

10:00 a.m.
DR. PABRAN:

Before proceeding with the formal business of the Conference, we have
the very great pleasure of having with us the Chief Executive of t~e State.
I may say to the Governor, that we in the Pubic Health Service feel very
close to the people in the St~te of Utall, . in spite of the geographic separation betv,'een the ci ty .of Washington and this ci ~y ~ It r~ppens tha.t your
senior Senator is the chairman of the committee in the Senete which has to do
with Fublic Health Service legislation, and m~ of. us know Senator Thom~s
very well. Your junior Senator happens to be ' a brother of an officer in the
Public Health Service, . and if ·he doesn't· know about our problems , I should
think it mus t be our fault·..
.
.
We are very glad to be g~eeted by you, Sir, and I S2..y to rlry colle%~es,
it is my very breat honor to present t i1e Chief Executive, Governor Maw of the
State of Utah.
GOVERNOR ¥lAvJ :
Ladies and gentlemeil , r ani delighted '-with the opportunity of coming in
and saying hello to you, and · greeting you on behalf of the people of Utah.
We are very proud of our Sta te. . Vie thi r-.k vle have ' the ' be s t Sta te in the Dni on;
perhaps a lot of you won 't . admit it, . bnt we have , anyway . We are blad to :bave
you ' here . We are particularly ·gla.d to have t he Surgeon General of the U. S.
Public Health Service. Anything that the' St.a t.€ government of Utah can do to
cooperate with you in your program, we will do • . The things you are to discuss
here and the plans you will make '-'Jill greatly' a1~fect us. \ve have a lot of
country here tha t is undeveloped. We are going to have a lot of industries
coming in and probably a lot of. soldiers , and, with the irulux of population
and the great defense movement going on in the' various ·States undoubtedly there
will be .a lot" qf pub1ic health problems. vJe are very anxious to cooperate. We
'are anxious to keep the rodents . down. 'We arb anxious ·to keep the health 9f the
people 'on the . ver.y highest leVE?l. And. I will say to you, Mr . Chairman, and. to
the members of the group, that whatever the State Government can do, we will do,
and do it gladlJi ,; A..l1.d if t here is anything that we can do to make your visi t
here pleasant , feel free to call on us.
t

I gree t you here and welcome you, and I hope your convention will be
very successful.
DR. .PARRA11:

\ve are very indebted to the State Heal th COrnri1issioner of Utah as 00.1'
host. I don't need to introduce pim ·t.o our group , but I should like to present
him--Dr. ~IcKa.y--and tell.him ho.w much we appreciate all ' the arrangernen~s he
has made here for our convenience.
DR. McKAY:
On behalf of the State Health De]:xtrtment, we want to welcome you here
this morning. We feel highly honored. I think it is a great honor to have
- 2 -

not only our Surgeon General and at least seven other .P ublic Health Service
officials, but also Dr. .q~~ng, the predecessor of Dr! Parran.
We have representatives here, I think, from all of the Western States.
We are very pleased to have our medical representation fr.om .t he armed forces,
as well as a number of representatives from the various health departments
of the counties ruld cities in the immediate neighborhood. We are especially
delighted to have Dr. K. F. Meyer from San Francisco with us. We welcome you.
We know the meetings will be interesting because it is being r~ndled by the
United States Public Health Service, and it doesn't do things by v31ves.
DR. PARRAN:
I feel very fortunate that my predecessor in office, Dr. Cumming, bas
kindly consented to come to this meeting and give us the benefit of his wide
knowledge and advice about the matter under consider~tion. I a~ not going to
calIon him for a speech now, because later in the proceedings we shall ask
him to discuss several asp ects of the subject, but I wonder if Dr. Cumming
w~uld come up and take a seat at this table.
Will you call the roll of the Sta te health officers who have been .. invited, and announce the names of the Public Health Service officers who are
here? After that we will pass eTound cards and. ask those of you who have been
invited by the several Stat e officers to sign your narne on a card and pass it
on to the secretary. Before calling the roll, I mi ght say that invitations were
extended to the health officers of the States from which plague has been reported, and that this was t he basis for the selection of Sta tes to be represented here to~y .
.(Roll was called as listed on the introductory page of this proceedlng'.)
I recognize an old-t lIner in the public health field--Dr. Beat ty. \ve are
glad to see you with us. We are also glad to have representatives from the
Army Medical Corps. Will one of the secretaries pass around this tentative
agenda?
Pursuant to t he Act of 1902, which authorizes the calling of regional
meetings of State health authorities whenever public health conditions
warrant such ac t ion, we Lave called his meeting to discuss the problem of
pla5ue in the Western Sta tes.
Introduced int·o the United States in 1900, plague has spread in the
rodent population, first in the Coast Sta tes, then in t Ile Mountain States,
and more recently in the western part of North Dakota .
While we do not consider that the situation is alarming, we do consider
that it is a matter of considerable concern on two scores: First, there is a
possibility that plague may continue to spread eastward and invade the cities
of the Misslssippi Valley ; the second cause of concern is the reappearance of
plague infected rodents in the San Francisco Bay area during the past year.
I can say to you health officers that I am not an expert on plague.
My education in this resrect has been sorely neglected; we do feel, however,
that in the personnel of the PUblic Health Service we have a group of experts
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whose advica co..ud very well be followed by all of us who are in positions of
administr~t~ve
responsibility.
. . ..
_
..
". :; .
.. .
'

"

It is not my< purp~s' e t'o' gO int'o the his't ory -~f plague, or to t8ke up in
detail t,he present s~ tuation 9r t~ potentiali ties of that ,si t,u ation. I would
' prefer .to +~ave tha~ , to' those who will follow on the program. With yo~ indulgence 'I should like to' depart from tpe tentati ye ,agenda and 'p roce'ed, as '
promptly as possible to the major purpo$e of , this Confe;renc~" , whiGh is to dee,ide on the several' ~ t~ps wb:ich should be' take!l in order , to deal wit~ this
situation, and to decide also' th~ lines of, r~.sp6nsibility, the relative, fUhcti'ons of the ,Fecleral, State, aJ;ld local authorities in dealing 'AT i th ' tpis 'matter.
We shall proceed very informally. 'At the outs'e't , I shall ask -several of the
representatives of the Public Health Service to present briefly t~e severa~
topics which ha't.Te be~ ~l assigled to them, after which we shall haVt3 a 'very' ,
frank discussion, participat~d in by all of the St~te , health officers. Before
the meeting closes I hope to have each of the State health 'officers Who are
here toda~r diseuss the proble!ll as it relates , to their respect ~ ve', States~
describe what is now being done towards ' the control of plague, and, finally,
tell us what in his opinion needs to be done in' order 'to deal adequately with
the situation.
' '
,
The first discussion will be by Dr. Waysq~, who i~ in charge of our
plague control measures, ,with headquarters ' in' 3 .J "Q Fr3.:ncisco. Dr. ,Waysop, will
you come forwar(t '~ E(~ will discuss the present 8tatu3 . of knowledge with , .. '
reference to' EPIDEMIOLOGY t PREVENTION t .AND TREATI\1ENT, OF PLAGUE. '
DR. WAYSON :

, Dr. Parr an , ladies "and gentlemen': At the suggestion of Dr. Parran', I
brought along a collection of stu£fed skins of representatives of the rodents
that are scattered tl~ough the Western States. All of those repr~sented here
have at one time 'or another been found infected with plague.
Dr. Pa~ran and Dr. Creel thought you might be 'interested in seeing the
diversity of rodents. You have 'marmots~ prairie ' dogs~ squirrels of 'several
varieties, the cottontail rabbit, the ~Tood rat, kangaroo rat, domestic rats,
and the kangaroo mouse. Those are the com~on names. If you prefer to juggle
the $cientific ,names, I will leave them to you. There , is one spe~imen of a
tree sq~r.rel--the , qnly represe~tative of that group.
I think what I 'have to say will be best crystallized if I read the paper
I have prepared:

EPIDEMIOLOGY:
Plague is one of sever'a l infectious' diseases which are fr'equently characterized by septicemia and hemorrhagic manifestations and which have therefore been designated as the ~hemorrhagic septicemia group . 'A second important
entity of this group has been named tularemi~~ This latter condition is mentioned because of subsequent references to it. All of the ' hemorrhagic group
of diseases appear to be those primarily of the lower animals of 'which the
rodents are of greatest irnpo~tance because of their widespread numerical prevalence and their susceptibility to plague a~d tularemia. Each of these diseases may be readily transmitted 'to man under favorable and somewhat similar
- 4 -

circumstances, and. each frequently results in serious morbidity or mortality.
The two infections are often' confused; they are distinct, however,. in that
plague is caused by Pasteurella pest is, and tularemia by Pasteurella tularense.
.

.

'

Infect'ion of :mror .wi th 'plague is .usually. . mani_fested 'b y development of ' a
localized lesion accompanied' -by a contiguou,s' lymphar.i6.i tis and lJimphad.eni tis,
or bubo, thus, bubonic plaglle. Frequently .the · lymph 'node is unable to cope
with the infection and the blood stream is involved in a septicemia of greater
or lesser severity; or, in some instances, a direct blood stream inoculation
is assumed and septicemia 'is reported to. develop in the absence of a. clinically
demonstrable bubo, the .so-called septicemic plague. In the course of these,
as with other septicemias, ..the· lungs ,are affected in varying degree, even to
the extent of a defini te ,pneumoni:a. \'fuen this .secondary pneumonia of bubonic
or septicemic plague .is accompanied 'b y cough and expectoration it may be
directly transmitted through 'the , expectorated droplets ' and may very readily
produce a primary pneumonia in those .who come in even 'casual contact with
the patient . Such a primary pneumonia is designated tlpneumonic plague ,"
and it mayor 'may not 'be accompanied ';,vi th . evjdent local respiratory lesions
and adenopathy. .
'The name "sylvatic plagu.e" has been proposed for infections contracted
by and through field rodents, ' bnt .th01jgh this term may at present have an
academic value in the consideration of some unexplained epidemiological features
it is important to appreciate t hat plEtglle is caused. by Pasteurella pestis,
and that it is transmitted ' ,from fie ld rodents to one anotber,. to -rats, and to
man . Furthermore, . 'the development of the llflanchurian epidemic of pneumonic
plague , as well as of both the 's mall epid.emics of this form in the United
States, was traceable to field rodents. Sylvatic plague is not a disease
limited to rodents, and no evidence 'h as been evolved to differentiate it from
the plague known throughout the world. If syl'Ve.tic plague is an infection by
an organism other than Pasteurella pestis, then the name is completely misleading.
All of the fa.c tors necess:3.ry , to the development of ,bubonic and pneumonic
plague in man have prevailed in .the United States for the rast forty years, as
may be seen by the outbreaks of "the bubonic 'fol'm in Cal.ifornia, Washington,
Louisiana, Forto Rico, .and Texas; by two 'outbreaks of the 'pnelli~onic form which
have occurred in California; and by the scattered cases of the bubonic fornl
which have been recognized in California, Oregon, Idaho, and ntah. It is
thought likely that many l.mrecorded cases hBve occurred but have not been
recognized.
Both of the pneumonic outbrea]rs and most if not all of the scattered
cases probably originated with infected rodents of the fi elds and countryside.
In all districts in which human cases occurred tlJese rodents were found to be
infected. The bubonic epidemics occurred in cities and were dir8ctly attributable to infected rats.
Under suitable tllOugh unknown conditions epidemics of pneumonic plague
may occur · in any cornrm.mi ty into wr.tich cases of bubonic plague are introduced.

The development of such an epidemic is influenced, p3rhaps, by a 10\~J prevailing
temperature and relatively .high nbsolute humidity and,as stated above , such
conditions prevail from time to time, if not annually, throughout the United
States. Numerous spoculations, including those concerning the virulence and
.- 5 -

source of the infecting organism, have been advanced as explanations of the
development of o~tbreaks of pne~~onic plague., but none are f.ound~d ~pon
observations ~i"cciirate or complete enough to warrant conclusive decisions.
Epidemics 'of bubonic plague may occur' 111 any" communi ty into which it
is introduced ,into the rats, and under present conditions of travel either
the rat or the human being may develop the disease 'mDny miles from the site
at which the infection occurred. '
Flague-infected rodents have been fo~d in all ,of the States from the
Facific t 'o tpe,' plains. ~Iore r~cently they have been found' in lJorth Dako,ta.
They have ,,a~lso been, discovered in , Alb~rta, . Canada. Squirrels, prairie dogs"
wood rats," ,desert, 'rats', ':mea4o,w mlce, dese~t mice, marmots" rabbits, and hOll,s e
rats have becom~ infected. :'No species of rodents which are prevalent in, these
States appears to be immtine fo the disease. Thus it is evid.ent ,that cases
may occur in man in any of these States whenever circumstances are pres~nt
which are favorable to transmission. , '
'
, ' .'
Throughout most of the , States mentioned ' there are towns and cities in
which rats are prevalent, and Ivi thin striking distance of some of ,t hese" communi ties plague-infected field rodents have been fm,md in 's mall or great number,s ,. ' The field rodents and rats frequent both the harborages and feeding
places of, one another, and ' infected fleas ,DIe carried by various means for
miles.
"
'
', ,
:Wor the practical purpose;s of preventive medic.ine, the transmission of
bubonic pl~ue , involves tr-a-ee' factors--animais suffering ' tnJi th a , sep ti ge mia
of advanced ,degree , ectopara,site vectors (principally fleas o~' many ,s pecies),
and the accessibili ty to these vectors to , non-imllune human hosts. In other
,words, the epidemiological formUla, is plague-infected animal x vector 'x nonimmune man. As indicated above, ,pneumonic plague has but two primary factors,
the patient with a ,pneumonia. of plague and non-immune human ,contacts. Imrr!uni
to plague is rare in man' after a -Frevious attack.
The irJrequency of human cases which develop dl~ing enzootics among rodents is probably influenced , to a ver,y great degree by the infrequency of con
tact. , There are , too few acutely infected rodents, too few fleas, or too few
~ople in the immediate distric,t of the infs ction.
In New Orleans human
cases occurred 'when ~he average inGidence among all ' rats trapped was four
infected among a tl+ousand, and .. disappeared ,when the ' incidence fell :to below
one infected among a ,thousRnd. It'is very prqoabie, however, that the infection was riot unifol'mly dis tri buted among the ra.ts and that the incidence
among them was relatively great in the areas in which human infections were
contracted.
,Bubonic ,infection cannot be spread in the absence of vectors, primaril
fleas, but among the many varieties, of fleas capable of carrying infection the
number necessary to initiate an epidemic has not been determined, and the n~
ber found on animDls is not an accura te index. During a recent severe
~nzootic among squirrels in an ,area about Boise, Idaho, the average number of
fleas recovered per animal "was , less than two. No estimate of the number of
fleas in the nests and burrqws ,is possible, and these insects s l~nd only a
part of ' their existence in ,riding the,i r hosts. It is well established experimentally t hat the bitea , of ,one infected
fl.ea can. produce the infection in
.
. '
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animals, and there is good pr~sumpt'lve evidence tbat the sam~ 'is true in man.
NeYertheless, other conditforis ' being 'favorable, the greater , the nUmber of
infected fleas at large, the greater ' ~~e : opportunity for , contact with 'one of
them. ' It may be pertinently mentioned ' that fleas desert , a:, dead ,h ost ,for a
live one casually passing by, but it ls "'equally true that many r 'emain for
per,iods of at least ,t welve hours. 'Thus, one may collect 'a portion of the number present when the animal was killed, "and, on the other band, infected fleas
may be found at large or on a non":'infected ' :r~?st.
'
Under experimental condi tioris ' it has been repeatedly demonstr'a.ted tha,t
only thirty to fifty per cent of fleas fed on animals with advanced septi- ~
cemia plague become infected. Thus: the animal with acute pla~e is the
dangerous animal from the standpoint of t'r ansmission. The animal which has
r&covered to some degree is, however, an index of the presence of plague.
The subsequent course of the disease among other animals WIlich are bitten by
infected fleas camlot be predicted.
Comrmmitles of these rodents are 'diminished almost to extinction by
enzootics from time to time, but an area in which plague ' has occUrred among
them should be regarded as a potential focus of infection until repeated
adequate sampling and skilled examination of the residual rodent population
reveal no infection. Instances have been observed, however, such as the
epizootic among the rats of Hong Kong, and those among "field rodents in
Manchuria and in the United States, in which the disease bas flourished for
a period and, disappeared without a noticeable return for many years. While
these are remarkable pheno~ena without ,explanation, they are ' no more mystical
than t he rise and fall of ' various epidemics the evolution of which remains
unsolved. In the rural "areas of the United States where no ,consistent effort
has been made to eliminate the disease, plague has recurred in field rodents
with the annual season, ' or has been reintroduced from other areas.
Though the several varieties of gro'und squirrels seem to be the rodents
of greater importance because of their number, distribution, habits, and
susceptibili ty tq the infection, it is essential to recognize tlJat other
rodents become infected and may well serve to extend or introduce the disease.
Throughout the Western States the ground squirrels are relatively inactive
for periods of from four to nine months annually, or are completely inactive
and in hibernation. ' During hibernation they are of slight if any menace and
do not spread infection, but other rodents such 'as some field mice appear
never to hibernate and may carry infection. Observations made under experimental conditions suggest that plague may be harbored in hibernating animals
and may recrudesce with their seasonal activity, but conclusive evidence of
the validity of these observations is not at hand. IndividUal fleas a.re r'e~
ported to have been preserved alive for periods ~f as long ,as one to four
years, and it has been shown that some fleas will carry the infection under
favorable experimental conditions of temperature, humidity, and food for as '
l ong as four to five months, although the period during which they may
transmit the infection appears to be limited to seven to ten days. A practical working interpretation of these observations may well be that infected
fleas may carry the infection over the hibernating periods and become
infective with a rise in temperature in the spring. The conditions of temperature, hUmidity, and opportunity for feeding which exist 'in the burrows
are unknown 'and are almost impossible to ascertain, but the seasonal outbreaks
among squirrels take place at ' about the time of the emergerice', of the young
animals which provide excellent non-immune hosts and a sudden ' four to five- '
fold increase in the population.
- 7 -

The spreaa of plague'tbterritory. ·which is not ,c ontiguous to a focus
of infectio~ may be ':accompli-shed through: the : transportation of fl~a~ to . ad- . :
jacent barns and houses, . or~ -to mo·r e · re-Inote' ·' locations~ pnd · by the . II'igrat.ions
of the animals. Bats will· disappear. from .a-·location-.when' di~turbe.{l , or: de- .
prived .of food, and'will r,a:nge f ·o r··distances of , three. miles within a ·period
.of two : weeks, as was demonst'rated 'ii('New Orleans . . · : Field ' rodenta also migrate
'seasonally or when the population is -too great for the available food supplies.
Indi vidual squirrels will range from: 500 ~ds to .probably· ,several , miles ' duri~
a season, ,and the jack-rabbit is credited with a long range. While these latter animals ar~ the particular subjectsinfection wi th Pasteurella ', tularensa
which is . a seri,ous men~ce to' individual person's , this disease is also ·.'common
to ~quirrels a~d prairie dogs', , ahd' · the impression has been gained that its appearan~e 'in the ,~.atter may
'taken as ·a n index of a likely area .of' plague
'
infection.

of

be

PREVlDNTION:
~ ~i~cussi6n of the epidemiology of plague and the extent of its dissemination i,Il thi .s country' seems' to justify an 'apprafsal , of the : prevention
of its further developm.ent as a' Pllblic health problem of the , first In%onitude.
Since it is, a "potentia.l menace in the Sta'tes ' ha,rbQririg infected 'anim9.1s and
in both ,a djacent and remote States, it ' is immediately apparent that its control is a ~~,sponsibili ty of both Federal ,and State depgrtments of health.
'..

.

..

. The .~c·c'eptance of this responsibili ty ana. the execution of an adequate
con t ,r ol ' pr'ogram ' 'Over a ,period of years by the ' ·heal th departments should greatly
reduce or eliminate this hazard. Exnerience has indicated also that the .
health dePartments shouid conduct th~ o~rations, since the delegation of, the
work to' agen~ies over' which theY 'have no control may . lead to conflicting ,
activities and definitely 'ptejuaice the eff iciency of the program. Furthermore, ._the conservation or promiscuous destruction of rodents by agencies
whose .'vi.ewpoint is conservation of nature or destruction for economic purposes
has defeated and will defeat a . proper development of this work. Morale in
the health department is" the essence of any success to be obtained--a morale
which .can , withstand temporary' setbacks. ~~issez faire and · the attitude
reflecte9. by statements such "as uvle can never get rid of all rodents, tI or".
"Plague' .has been wi th us for forty years," or, -'tPlague has · never been found
in this district," will not result in great accomplishments. Attitudes ,such
as these may ' res~lt in a catastrophe which may properly be laid on the desk
of the health 9fficer.
"
,
of the
fected
should
crease

The di~ection of attention to the problem today is ' opportune because
remarkable abundrulce of natural food over a large extent of the inStates by' reason of the rainfall of the past season. This food supply
assure a large crop of rodents for the coming season, and a great inin rodent .,population affords 'fe~tile soil for an epizootic.

The logica.l' control measures to be practiced will be directed at one
or more of the factors--infected animals,.. vectors, human hosts. Some contr.ol
may be effected with regard to all three.
The ~~tetmination of the presence and location of the ' infection is the
essential basis upon which a systematic and efficient prosecution of control
must depend. This can: be a.ccomplisr.Led by thorough search of the terri tory" ~,
hunting and trapping many varied specimen ' of rodents, and submitting ' them '
- . 8.. -.
"

wi th their parasites to skilled

, examinatio~" and compet~n~ l~bnr,~to,r,y'" testing.

The presence of infected fleas or other parasites probably affords an index of
the presence ~f infection in the vicinity , but does not 11ave the localizing
value provided by the
finding of. infected animals.
' ,
.
'.

Surveys to detect infection ,among"rodents must afford adequate samples
taken among these animals over a period of ' several seasons. and among city rats
over a period of from several months to',' as long as , a year. It is only, tb!ough
such systematic me'thods ' th9:t the presence of plague may be detect~d before the
occurrence
of
infection in man ' or an explosive , outbreak
among ani~~s.
,
.
. .
.
."
'.

,
In communi ties thre~tened b'y the presen~e , 6f plague ani~ng, roq.~rits t "
physi.cians should be stimulated to, be alert, to the' possibili ti~s of plagu.e
whenever they ,e ncounter buboes, septicemia, or rapidly' fatal pneumonia, an~
should 'be admonished to advise the ·health officer of all cases of proven' or
doubtfUl diagnosis.
' '
'.The diagnoses of plaglle and tularemia requir~ knbwledge of both, their
pathology 'and bacteriology; and, though ;:pecognition ,o f ,t}:lQ ~,wo diseases may
be simple it may aiso be , difficult~ Bqth infect.ions m:-e ~ngero~s and should
be handled 'under good laboratory discipline in compartments ,s'epB:I'~te from
other activities • .' The work ' should 'not be entrusted to t fJChntc i C'cns ' as a sideline. ' The sel i3ction and preparation 6f specime~s for eXaLlination is likewise
,of ~mportance 9.Ild should be done by trained op'e rators if the laboratory is to
f~f'ill its function •

o'f ,.

. " " H'aving -determined the location::
infection~ the place o,f immedlate
attack is definitely established. The , rodent populati()n
and a~ound ' the area
sho'l4-d. :he decr'eased or eli.minated a.s' rapidly as possible by shooting, trapping ,
, dis.t~ibution ' of poisoned baits, and t he ,application ,of : let ~al gases suc~ as
carbon disulphide and cyano ga's ",,to the purrows. Under some 'circums tances the
removal of the plant coveriLg of the ground by ~owi ng or, bur4ing maybe
necessary. The elimination of the rodents will indirectly destroy the fleas
and parasites by destroying their essential food supply of mammalian blood.
The control of rats can be effected by trapping, by depriving 'them of "a food
,supply (keeping garbage' in ' covered buckets and lining grain bins with metal),
and by ratproQfing buildings so as to make harborage inaccessible. The latter
method 'is' essential to a long-range pr,ogram in cities. The , choice of method
and manner of application ' will be ' alt~red, b~r the nature and habits of the
animals concerned and by the terrain of their habitat, as well as by the extent
and quality of the facilities available. After the danger po~nts have been
attacked, it will then be in order to extend t he operations to cover wider
~eaS , the strategic importance of which is measured by future p'otentialities.

in

,The human factor must also be taken into consideration. Education
through publications and discussions both public and private with officials,
physicians, and individuals are ' necessary and important in arousing public
c6nsciousness of the danger. By such, means knowledge of locations of
co~nrunities of animals can be obtained, (a postal card query of landholders has
been suggested); the nature of the disease and its threat to man can be
portrayed; the methods and time of control can be explained with regard to the
protection of health and crops; and the futility of promiscuous spectaculax and
localized sorties of poisoning rath:er than long-range organized annual attacks
can be driven home.
'
The use of the several

prophy~~ctic
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"vaccines" is not a practical

,

,

measure ,fo:r us, and : the deve;Lopment of lasting immunity after ,inoculation witt
,.them remains an issue of deba,t e and ,doubt~,
- ', , '
, ,,'
TREATIvlENT :

The, treatment qi' plague may , be co~s.idered' from two viewpoints e The
prBvention: of, the spread of infection and medical relief to the 'p ati6nt. The
sick pati~nt does , not offer an important fo'c us of danger' insofar as dissemination of, his dis~ase through fleas , or o'ther : parasi t~s is concerned. Ncr
is the patient a threat to. his' associates and attendc-mt'e ' when 'his affection
is limited to the develGpment of a bubo with or withput septicemia in which
th,e re is ,nQ lung invo~vement with' cough. But the ~tient whose ,lungs are
in.volved and 'who qoughs,,, sneez,6 s" or ex-pectorates is a very dangerous ' seurce
of ' infection to those a.bout him. He may in~tiate cases of ' pneumonic plague
which is highly communicable and is attended' by a nearly absolute merta lity.
Such patients should be isolated by a rigoreus discrpline which ·includes
protection to. the eyes, nose, and mouth, as well as exposed skin surfaces of
all at tendants and visi tors.
.'
,.
. ."
'.
c

."

'The medical care of the patient consists chiefly of 'the . therapy of
'febrile toxic condi tions · and SllP'lJOrti ve measures. Antiplagu~ · sera· may be
administered in large qU:.'U1ti ties wi th some hope of benefit, but though cures
by means of these sera have been reperted in individual cases, as ~eil as
in seme ~~reups ef cases, their' meri ts have not been cenclusively e~~ablished.
In ', the hands ef ene . experimenter the administratien ef .the sulfGnamide
group of 'drugs, and mere especially sulfathiazole, ·to infected · mice under
controlled conditiens has resulted in a definite increase in survivals and a
proloIlbatien ef life ameng these itioculated. N6 instances of the use' ef thes!
drugs .to cembat plague in man have beep' .reported in number~ · or under circumstances which-permit cenclusiens cencern~ng thefr value. On the other hand
there have been no. reports 6f clinical 'developments specific to plague which
would interdict thy-.i r use.
.
DR. PABRAN :

. .:

.~ .

Since the firs't , two.' topics on the program are so closely allied, I
think we s hould reserve discussion of t ~e first two pal~rs until a second
has been .presented. Doctor R. R4 Parker will discuss HOSTS AND VECTOR5
OF PLAGU,E'r IN ~STERN UNITED STAT:JS. Dr. Parker.
DR. P.ARKillR:

iVlr . Chairman and ladies and gentlemen: .. . I have been semewhat doubtful
'as to what I was going to say, because I knew ' that my subject and Dr. Waysen'[
more or less conflicted. Unfortunately, or fortunately, he didn't trespass
too. much on, ""'hat I had in mind to ~ay.
I am very much of an amateur as far $,S plague work g ees, compared with
the 'Service men who have been in it for years. My cennection with plague
as far a s a ctive work is concerned dates from 1935 to 1937.' In 1935 we
heard of an epizootic among ground ~quirrels in Bea.verhead COlmty, Montana,
For some ~years "'Ie had censidered the possibili ty that plague might spread
beyond the known bounds a t that time. In the case of this hontana epizeetic,
we were informed 'that· the ground squirrels ' were dying off, Ig.n~ I sent
. - 10 -

Dr. Jellison to collect material. The facts are interesting because of t he
rapidity with Wllich the epizootic was proved to be caused by plague. Dr.
Jellison left Hamilton ·at · '.rioon oii-ci' lvf6nday, arriving.· at. Dillop., f10ntana, t hat
evening. The next morning ' he loca ted an old bui Iding :on . a ' ranch where ' the . _
epizootic was prevalent, ' 'and early in the afternoon he. started out In a truck.
He hadn r t gone a mile qefore he fmmd a grmmd squirrel in t he road.· . That
evening the ground squirr el was dissected. A suspicious lesion 'Has found;
the animal was iced and sent to Hamilton where it arr ived t he next morning
. and plqgue was demonstrated. I doubt if there are many instances in which
plague has been demonstrated in a susrected a.rea so ea.sily and quickly.
Nevertheless, we gave up our work there. We started on ~,hat we considered a long-term investigation of plague in the local rodent populatiori
over a considerable period of years, but 'lIe had only one man as an assistant
and we tried to cover too much territory. Therefore, in 1937 we devoted·
ourselves only to studies on the possibility of scavenger and predacious birds
being concerned with the spread; but we worked under very trying conditions.
The only place we r~d to work was in an old brooder house. The infectious
tissues "Jere placed in l;l. pail . of . lysol . solution, and one day while ·Dro
Jellison was taking them ·out of t he building he stumbled and fell and t his
whole pail of ma terial went. over ' his head, in his mouth,. and ~..orne of it
down his t hroa t. He' was extr.emely sick -for' about a ' month al1;d ' barely sq.ue~zed
. through. No diagnosis was ever ' made. '. It Is·' doubtful ' if ·i t. was' plague ~ . but
we discontinued operations t hat yeCi.r; · ·and · have done no ?-ctive' .work 'on plague
in Hamilton since that· time '• . . , ... ". ,:~.. . .. .." . . '. . '.".' .'
. . .
As far as .th~ · i~iate subject which · r:.have bee.n · a~~igned . is concerned,
the mterial which I have' to preserit comes from ' the work of the . plague l abora- tory at San Francisco, : ..various plagu~ crews in the different Western 'Sta tes,
.the Hoope:r ' FotJ.ndat.i .on~ and the' 'California State Board· of He~J..th.. I will
.endeavor to :·p'
resent
it rather
· bri~flY ..:.
.,
.
..
,"

Dr. Eskey demon:strated 'tha:t · plague .was transm~s~ible · by 13 species of
fleas--both sexes are involved. Many species of fle as will transmit
" the infection to : more than one animal. This of course is' experimental work.
Of t.he 13 ~cies found c~,~ble of tr!::nsmi tting the infection, 12 s~cies
caused multiple' infections. ·One flea of a certain sr,ecies transmitted infectic
to 11 different animals, 'and ·several transmissi'ons "'Jere obtained in one d.:iY by
a single species.
rode~t

Apparently, the rodent fleas approach the rat fleas in their capabiliti€
as vectors of plague. Some · species became infected with Bacillus pestis, but
were unable to transmit it. ,. Anyway, the results suggested that numerous
species of rodents throughout the Rocky Mountain. ahd Pacific Coast regions
are vectors of plague.

Dr. Wayson stated · that the number of fleas on different· species of
rodents varies. ~he plague l aboratory investigations found the highest number on the California ground squirrel--Citellus beecheyi. Among a. cOilsiderable number of anim9.1s ex-amined, the average fle :ls per individual was 23.06,
and the number r anged from that d o~m to 0.4 of a flea per individual animal
on kangaroo r ats. Dr. Wayson also stated that the number of fle ~ s found on
an ani~al is not an indication of the number which are infected. Individual
nests of California ground squirrels were found to contain as '~ as . 69 fleas,
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and in the c~se, of Oregon ground squirr.~l-~Citelius . oregonus--the , number droppa

as 'low as 8 fleas to a nest. App!lr~~').tly the flea~ : do not sUrvive '· long in
nests not inb80ited ,by rodents. ' One other,' intere~ting point broUght out by
Dr. Eskay's work '~a$ the fact th...at ,an ,extells,ive ,epizootic of plague can occur
in a rodent colony that, is not heavi.l~r flea';"inf~sted. 'For inst~nce, in Oregon,
there wa$ an extensive epizootic amQIlg the 'Oregon ground squitrels., but the
number of fleas per , squirrel was something ' less than bne-mlf a flea. ' On the
other hand, in th~ Dougl~s ground squirrel, ,which yielded 22 fleas per
,squirrel, plag'l,i e has 'ne'Ter been fou.rid~ ,. ,These ' are · ini{'eresttng .ext:r.emes. The
,fleas', feces apparently are not a serious .facto~ in: spreading ,pl8.5~e" although
they ,are almost consist~ntly infectiquS in 1nf~ct'ed specimens. The ,infection
. '", .can sUrvive, in the 'feces for a period of. a month or more, but Eskey ' made 30
,', attempts ,to trai1sm~t the infection throUgh , infected feces b;,{ continuous inocu'lation and was un$uc,c~ssful i~ each ' instance. So , it does appear that there
might be some doubt ,as t'o the pal:-t playe,d by infected fleas f feces in dissemina t ing plague.
'
.'
"," ,

"

'.

'The plague ' iaboratoty ',inyest'igatiolls 'also showed 'that the life of a flea
--an infected flea-~after it had once transmitted the iruection, averaged
"three. days. ' In: 'some ' specie:s it wa~ " l'ess t~ three hours and .in others it
was a ~Jeek or longer'. Some' speCimens would t 'r ansmit the infe~tion 'o nly once,
others several times. , Apparently all fleas ' feeding on infected 'animals do not
necessarily acquire the infection. ,I.t, was, found. " tha~ fleas feeding more than
42 hours before , the host 'died 'did ' no't '8.Gquire infection ' at all. In other words
inf~ct, ion was acquired iil," perlo9-s : shortly ,:1?efore ~eath, during \vhich the
organi'sm: was prese*t
, ~n largest numbers in. the circulating' blood. ,
.
'

\ .

.'

Dr. Wayson also mentioned "the possibility of louse and tick transmission. Tick , ~ransmission se~ms, ,les,s , likely' than louse transmission. It
' does seem ' to me' it Msn' t been s'i lfficientl" shown that rodent lice do. not
play a ~ore important ,part in ' maintain~~g a¢t~l infection in rodents than now
:seems ,apparent.'
"
,
,
"

,

,

,

~

Now, regarding the host animals. During the past few years plague has
been demonstrated in 'between 20 ' to 30 'different species of rodents of the
Roc~J Mountain and Pacific Coast region.
It has been 'shoWn in '8 species
of ground squirrels in California. The California ground squirrel in California las been fotind infected in 20 counties. '
The Say, rock 'squirrel has been found·irlfected in Utah and New Mexico;
the Columbia ground squirrel in Oregon and Montana; the Oregon ground squirrel
in Oregon and Nevada; the Townsend ground squirrel in Washington; the Uinta
ground squirrel in Montana, Idaho, Utah~, and Wyoming; the Richardson in
Montana and North Dakota--the Richardson was the animal found in North Dakota
this year; and the Citellus richardsonii elegans, another sub-species of
ground squirre~;, i~ Wyoming. The golden-mantled ground squirrel has been
shown by the Ho'oper Foundation and the California State Board of Health to be
infected in five Montana counties; wood ticks and marmots in Utah, Montana,
~nd Wyoming; three species of prairie dogs in Wyoming" Utah, Arizona, and New
Mexico; as for chipmunks, I don't know whether more than one species was concerned or not in the Sierras ' in California and Nevada; the two species of
deer mice--one in California and one in New Mexico; and kangaroo rats in the
Southwest somewhere--wasn't it ,in Arizona and New Mexico?
I

Answer:

Yes.
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Also four species of weod rats in California; the flying squirrels and
Tamarack squirrels in the .Sierras; and the cottontail rabbit in the State of
Washington. Dr. Eskey felt that ground squirrels, wood rats, and prairie
dogs are the most important foci of plague in nature a.nd the primary elements
in maintaining the infection. He also believed that marmots might ~ossibly
serve in that capacity locally. Regp.rding the appearance of plague in other
rodent~· , he and Dr. H9.ys .·felt it was secondary to infection in grot,lIld squirrels
'which of course is general and ~xtensive throughout the Rocky 0ount~in . and
Pacific Coast States', and· which now exte~ds 'into !forth Dako.t.~.
.
There is jus tone ·p oint I ~o..nt to rr~ent.i·on in .· finishing~ The work done
at the · plague laboratory didn.' .t- in any way ·c oncern birds as possible vectors
in the dissemination of plague •. As -previously mentioned, we worked on that in
south~Testern Montana in 1937 • . Scavenger birds did not appear to be of great
significance, al thoug-p they were very important in cleaning up . rodents. Put
severQl'g round squirrels out on the road, and in an hour they will be cleaned
up, particularly by magpies and crows. But Dr. Jellison found 8 different
species of rodent flea s in. the n~sts of predacious birds e. The numbe'r of fleas
, ~Tas not 19.rge, but because a -predacious bird picks up a ground squirrel and
carries it some distance , some of the fleas may drop off the rodent. Of course
the bird is not the norma.l host, ,·e..nd when it reaches the nes t the fleas do not
t ~ nd to st~.y in associat ion '~J i th the ' bird host .
Nevertpeless , a point f
great interest, perhaps , is that in the nest of a burrowing owl I found 6
species of fleas and 109 specimens. The .b urrowing owl is a predacious bird,
but it builds ite nest in the deserted burrow of a rodent. The fleas do not
have so good a chance to eSGap~ as they do from the nest of birds such as
tree owls and m\"ks , a.nd the finding of such .a considerable number of species
and specimens in the burrow of a burro~ting owl was suggestive of the fact
that the tJredacious birds may function in a rather important degree in disseminating infected fleas. I thank you.
DR.

FAJI~:

Thank you, Dr. Parker. Inadvertently, when Dr. Mountin was reading the
list' .of Fublic Health Service representatives who were here, he omitted the
name of a member of our National Advisory Health Council--Dr. Karl F. Meyer
of San ·.tlrancisco . VIe are very glad to bave you with us, and hope you will
undertake to open the discussion on these two papers.
DR. MEr-SIt:

I had intended to come here and listen, but ~ith your kind invitation
I woul d like to discuss this problem because it bas been near to me for almost 33 years .

A great deal of what I learned about the diagnosis of plague lowe to
Dr. WaYEon. Naturally he and I don 't agree on some thin~; perhaps I am too
much of an academician. :But it Imy be of interest to this group to sketch
briefly how the newer knowledge of plague came about.
I have been fortunate enough to live '",ith it since 1933. In tbat year
a fatal case of bubonic plague occurred i~ a small town outside of Los Angeles.
From an epidemiological p oint of vie',! it was exceedingly important to determine
the source of this infection. . There were three possibilities we could think
of: First, that it had occurred due to contact with rats; secondly, that it
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could have been due to exposure to fleas ·in the City of Los Angeles.,' because
a year before during the Olympic ga~es an infected rat was found on the 7th
floor of a so-called rat-proof building; the third possibility was that the
patient had contracted the infection during his temporary residence at Big
Bear in the San Bernardino mountains. The incubation period of six days
fitted perfectly into the latter explanation. I discussed the matter with Dr.
McCoy, and he was of the opinion that the latter explanation was correct.
There was, however, one argument against it, namely, we had been working in
the Big Bear region for a period of two years, dissecting large numbers of
burrowing rodents and squirrels in co~,ection with the stu~ of relapsing
fever, and we had not found gross lesions suggestive of plague. For the first
time the question was thus raised whether, for ordinarJ plague work, indication
of anatomical plague in .the squirrel· is sufficient to establish a diagnosis.
'Sl:.ortly after this case had occu.rred there was a report of high
mortality among ground squirrels 23 miles north of Bakersfield and 250 miles
from the Coas t country where plC36"U.e had been observed in California. As usual
in such areas late in the fall, it was verJ difficult to find anatomically
marked squirrels, and so nothing \vas found, but in springtime this ar8a around
Granite Basin burned furiously. It was a true epizootic--a fantastic mortality
You could walk over an area t\~ce the size of this room and pick up 12 skulls
or skins of dead squirrels. tn some instances, we even succeeded in isolating
the plague bacillus from the bone ma.rrow of some of the ground squirrels.
Well, here Was a situation in which plague had appeared on each side of the
big San Joaquin valley. and anyone wi th some sense of ecolo5J would easily
realize the infection was not due to migration in an easterly direction, but
that it came down from the hills. This new epizootic produced one human case,
that of a boy who was unfortunat.ely sent out of the valley to escape an
epidemic of poliomyelitis. He contracted plague by playing around some of
the huge rock piles where squirrel burrows were found. His case was bubonic
in character. Later it developed into secondary meningitis, and the boy died
of t hat about 21 days after the first symptom was recorded. He also bad a
blood stream infection and the plague bacillus was found in his brain. This
was one of the lor~est chronic plague cases on record.
In view of the fact that plague 11ad been seen on the eastern side of the
valley, considerablo at tention \'Jas given to the matter and the public was correspondingly aroused. Biological Survey men were instructed to report any
squirrel mortalities, and shortly after the first of July it was reported
that in Warnock County, in the recesses of the mountains, squirrels were dying,
or at least were seen sick. We did not know at tbat time that just across
the border in Lakeview County 8 . case of human plague in a sheep herder 'bad
been diagnosed by the National Institute. I went up there on the 4th of July,
and. in the recesses around homesteads I witnessed the high mortality among
the rodents. Here was a huge area in which plagl1e again burned on a large
scale in a new kind Of squirrel. No human cases resulted from t~~t 'epizootic,
but one thing was done which was very important. The city of Altrusa which
was in the very heart of that area was thoroughly surrounded for five miles
by a zone in which squirrels were destroyed by burning or by shooting.

The next year brought the unpleasant discovery that plague existed at
Lake Tahoe. Unfortuna.tely, in California human plague has been the sign
to St~st the presence of rodent plague. Nobo~ ever thought it existed in
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the area of Lake Tahoe. A woman ' who' , lived in a very nice cottage on the lake
had handled some dead cl;1ipmUnks wh~ch \-Jere around her summer resort. She
developed a, severe febrile disease which was · suspected of 'b eing relapsing
,fever. She was taken to the hospital ,in Reno where a gram-ne~tive organism
was isolated from her blood. Later ,she developed carbuncular lesions. Again,
plague or~nisms were isolated which ,were gram-negative, and the pathologist
who saw these organisms was the same man who had done 14 autopsies on pneumonic plague cases in Los Angeles. He sent the cultures to me without any
further histor:"Y, and 'voJe played aloJ;lg for at least two weeks with them before
it dawned on us that this might possibly be a plague organism. Well, the
case was diagnosed as one ,of· plague. ' Later, when surveys were made in that
area of' about 1,,000 rodents, IJ.ot" one bad ,any anatomical lesions, .but the
batches of fleas ,collected off these rodents showed existence of plague in
that area. In fact, both in Lake Tahoe and in the San Bernardino Mountains,
a period of from three to four years "Nas required. to prove conclus!ively from
the anatomical markings on the squirrelp that plague was,'then in existence,
while flea pO,o ls showed it as definitely established. I think this is very
.important, and I agr ee with Dr. Wayson t~t .the finding of infected. fleas
merely suggest's that infected rodents are present in the vicinity. It does
not, however, indicate the specific area in which the fleas have been infected,
because he?-lthy animals can· carry infected fleas. "
:
,

.

,

Now, speaking of healthy aniina:ls ', '1St me just touch on some experimental
work we have been' doing. .For ,example" more · tr.an 500 squirrels have been in-'
oculated with' plague organisms. About 50 percent of them survive the inf~ction~ Why t hat is so, I donlt know, but it indicates t~t probably there
is ~ large :. res,ervoir of innately resis·tant squirrels. These squirrels can
be the veh~cle~ of infected vectors~
.
Sim~l~ly, at Lake Hun.tington, exi~tence
by the occurrence of a .'human case, and · the same
two recent cas'es in Siskiyou County. :" I thillk I
these two ca:?es, because they are very fresh in
interesting angles which perhaps have a. bearin'g
nece~ ,sary educational and control program.

of the ' inf~ction was recognized
holds true with regard to the
may say a few words about
my mind, and they have certain
on the formulation of the

On the ranch where the first case occurred there '}lIa s a reproduction of
the old British manor conditions, .which, as you ,all know, were responsible for
plague in Britain before the agricUltural revolution, as similar conditions now
prevailing in Asia are responsible for the human plague which is so .comnon
there. In the first Siskiyou County case, near the patient's house there was a
barn in which an old-fashioned wooden, unprotected grain bin attracted all the
rodents iI). .. the vicinity. Beside the . grai~ bin was a hallway about half the
width of this room, and on the other side of this were t.he horse stalls where
the boy who contracteo. the infection k9pt his pony. This ha.llway was practicallyunderminedby burrows, and if you cupped up some of the dirt in your
hand it 1"ras practically orown--~eeming with fleas. You could see where
sqUirrels had formed a track between the grain bin and the lava block of the
walls which surrounded the bin. They resided under the lave~ block , ~rJhere they
had burrows or nests, but they came back over to the grain bin to feed. There
were naturally also mice and wood rats.
Here was an example of the sort of thing that owners of ranches must
guard against. They must free the immediate environment of their human
habitations of rodents.
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The 'second case · wh~ ~h. Dr. ~·· Ways'on ~entioned and which' ~e ,·:to. light
only by acc.iden·t was '~hat of' p:..'fi ve-iear~old boy, who merely became ill
with pronounced gastro-ihtestihal ·~nifestatipns , . pain J.J?... the ,l .owe.r . r.igpt
quadrarit, nausea, and vorni ting', ano. C'o nsequent.ly you can' t . blam~. the .physicians for' riot 'at .once , not~.ng the d~·v.el.opIDent 'of 'a right inguina~., bubo., .
It da1tmed on them that thB:t ~ight pos.: ?ibly be plague only about· two. o~ '.··
three hours before the boy' died. This case also had. some . ot~er problerp~
connected ~Ji th ft. In .the. first. plac~~, the patient. was ta.ken car~ of .a t
home under rather primi tive·. condi tions. When I got there, the whole place
·was· still ni6re or -less soiled . by Goffee-ground vorni tus whlch .had beeI,l s l;>i t
allover the place by the boy~ ' ~e ~~s a . case of typical ' pestis major, where
. you al~ays suspect tr~t the lung' ~y be involved~ The whol~ family~-relativ~
.and everybody--were around there • . They were all potential . vic~im~ ,of· a
small . outbreak of }?neumonic ·plclg1.le" ~ortunately, nothing of this .sort
hap'~ned .
.
.

,

. This ' reminds ·.me of something which 'I must tell you. Fl~gue cont.a gion
is ·' l}ot always a question of ' high .relati ve ',humidi ty .and low temperature • . I
saw ··the following in 1940 in former .Germari East Africa wher~ plague was
. · c·ommen. 'V'men the ·n a.tives · contra.cted the disease t hey wanted
go home
and die wi th their relatives'. One of them wi th an inguina l bubo left our
salon and walked about 20 miles back to t he .c orral. For the first five
'm iles, though .he. stopr18d 0t every corral B.nd talked with people, nothing.
happened~ . In the last 15 miles, however, he created foci of pneumonic
plague , . pi"obably because by tr.u9..t time bacilli were in his lungs, and he
disl~nsed' them to his friends~ This was in mid-summer, and wid-summer ih
that part of the ~!orld is a pretty w~ affair. ' .

to

Kow, coming back to the . re.cent case at ~lt . Shasta ~ity •.· The victim's
,. fat he r was gradually ' encroaching into virgin territory. He wanted to live
wi th t he' anilTJ8.ls; 'he wanted to live in the forest . But he was by tra ining
a city ~an ' 1Nho had no concept whatsoever of modern sanitation, who used
hi s back yard as a garbage cap. In ' the back yard al1d in .the .cellar he
ke pt r abbits, and feed was scattere.d everJrwhere on the ground. There was
2lso a shed for a cow, with plenty of feed. Chipmunks were around galore,
and so were Douglas squirrels. There was unquestionably enzootic rodent
plague a ll around, and it is not surprising that infected rodents were
attracted to the place~ Near the insanitary privy there was a dead squirrel,
and t he father and mother both said t hat everymerning they had walked over
the cadaver of this squirrel without paying any attention to it. It is·
not surprising .t hat the boy p icked up e flea. The tragedy could have been
avoided if tl~t county ha~ had a. sanitari~ to teach these people some of
the fundrunental principles of sanitation. These are things which are
deepl y impressed on one's observ~tion when one sees ttem.
One of the cases in Siskiyou County was treated with sulfathiazole .
That is probably one of 'the -r-eas oris why the patient lived for about ten
days . There was one thing which was unfortunate, Gnd -FJhich will probably
never happen there again, tl~t is" t hey surgica lly removed an inguinal lymph
node. · That should not be done. It doubtless led to blood stream diss'emination. The observation in Siskiyou County, fur thermore, proves that the
Douglas s quirrel, which was e;.lways considered to be non-susceptible, at
least under natUral condi tions, is subjRct . to infect.ion.
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As Dr. Wayson has outlined, active measures have to be instituted.
Aside from that, an effort should be riade to find out what is lmown about
the rodent porula tion. DQ.ring the PB-st ·eigh~. j e9rS in my investigations in
connection wi th plague I have often heard raricpers say,___ "~vell, my fathe,r .
knew about t hese t hings; he \IIJarned .me thB.t I shouldn t t · handle this, ,.. or,
"\'/e had t rJat in 1902," or, tfWe bad rodent mort81i ty in:. 1906, If Dnd so on.
In ·ot her words , these people are :pretty. well f pmiliar ~~!i t b t he ex.tent of
rodent mortalities. They will }.J:robablY respon¢l it ,O-any advice or counsel
which we may be able to Give them wi th 'res;Ject to'- the handling of rodents
on their preinises. One must alwa~Ts realize t hat . there are vast terri tories
whi ch nave to 'be covered, and anything which ~e .will do--except in the
cities and t01JVIlS where we have got to go ruthlessly after the rat population
--will have to be concentrated on the human habitations. ~\Te should try
constantly to keep down the rodent pOlJUlation, but that will be only' pa rtially
effective and it requires .organization and the use of trained ~erso1.ll~ el.
In 1931 Jnd 1932 you could get a poison crew who would really spread
the poison by hand , which means it was placed directly before the opening of
the burrows. That isn t t t he case any more. Nobody wants to "'Jalk ; they all
have to ride, so t here is a distribution of t he po ison from horseback, which
it is true enou.gh is effective. :But you can 't just scatter poison around.
You have to know something about t he ecology of t he rodents and wr~t t~~e
of po ison they t ake . I think i n certain places extensive use of bisulphide,
cyanide gas, or of methyl bromide is necessary. We like t his on account of
eXI:Jerimenta l evidence which shows t hat we kill not onl y the rodent, but lice
and fleas at t he same time. I agree with Dr. Wayson tha.t for practical
purposes, the ~emoval of t he rodents will likewi,se starve the flea population.
Nevertheles s, in the vicinity of this human habitation in Siskiyou County
the rodents had. all been killed, but t hat place, five weeks after the death
of the boy, was still a hotbed of fleas.
These t hings have got to be controlled, and I feel that the sanitation
offices of the \vestern States will have a little more active work to do.
DR. PALZilillJ :

Do any of the State health officers have any questions to ask Dr. Wayson
or Dr. Parker?
DR. CT ,fi':;i;RE :

Dr. Karl Meyer described the epidemiology in connection with the cases
occurring in California. Is someone famili ar with the epidemiology of the cases
in the other Western States?
DR. FARRAN :

Shall v.Je wai t until we get all the questions together?
you care to ans fer all the questions?

Dr. Wayson, do

DR. \J\AYSON:

I auspect t hat Dr. Berry could discuss the Idaho case.
can tell us about the Oregon case.
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Dr. Stricker

DR. BERRY:
The case that occurr.ed in Idaho last year was that of a boy about
thirteen or fourteen years old, and so far as we have been able to determine
this is probably what occurred relative to his acquiring this infection:
The boy, together with another youngster ' or two, was out shooting magpies
and lit t le animals. We Dresume the little animals were probably squirrels, '
maybe cottontails or ja.ck.;.rabblts, and that the boys were also robbing magpie
nests. In the process of examining one of the nests the boy got a scratch
or an injury to one of his hands or to his wrists; I have forgotten exactly
where the injury was. It was not considered serious, and the boy paid no
attention to it. He developed a marked febrile condition, as I remember,
about four to six days following the time he was out on this magpie-nest
robbing eXl~dit10n, and ver,y soon became comatose so that they were never
able to ge t a very accurate history of what did occur. We questioned the
parents and t he boy at a time when he was more or less rational, and we
believe t l1at was about what happened and the way the infection occurred in
that case.
DR. FARRAN:

What were the symptoms?
DR. BERRY:

Rather typical of bubonic ~lague: marked fever and early development
of marked prostration; later, development of lesions, especially in the
regi on of the ·sacrum, some of the bubo tJ~e about the head and neck, and
others that were plain ulcerated conditions. Infection started in t he
latter part of ~~e, and the boy lived until the last part of September.
DR. FARRAN:

Dr. Stricker, what about t he Oregon case?
DR. STRICKER:

The case occurred in Oregon in 1934, and was reported to our de~tment
on May 19, about the same day we received a telegran from the Fublic Health
Service, saying that the rodent s just south of Lake County were infected.
The death occurred on the same d~ we received the notice from the Public
Health Service. The man who became infected had been sleeping on the ground
in an old deserted farm building. The place hadn't been well trucen care of,
and undoubtedly was inhabited by squirrels. The description of the case was
ty-pical, and the man died in three days. Buboes were evident. Our laboratory
was a little puzzled at first, but we definitely found plague and sent
the material to the National LaboratorJ. We have had other suspected cases
which have occurred under the same circumstances.
DR. PiJillAN:
Any other description of the epidemiology of individual cases?
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DR. rvIEYER:
Another case occurred at Lake Tahoe. The Dean of the College of
Engineering of the University of Nevada owned a cottage on the Nevada side.
He drove up there in May to prer~e his journal one SaturQ~y afternoon. He
returned again the next Saturday afternoon, but was barely able to drive back ~
He clevelo-r:: ed pneumonia.-defini tely plague. In order to please his wife, he
had permitted chipmunks and other rodents to nest in the double wall of the
cottage, so t he whole thing was, you might say, a squ.irrel home. Here is a .
lesson in reg?1rd to recreation, that is, people should Jreep these rodents
away from their own habitations. In a cottage not more than about a hundred
yards away from the dean's place the people complained of an enormous number
of fleas. I went into that home and picked up a camel's hair brush from t he
bed linen on one of the beds and found 10 fleas. We injected t he fleas into
a guinea pi g and it died of plague. No other human cases ap~?eared at that
time.
In spite of t Di$ evidence there are people in the State of California
who strongly fe e ~ that we shouldn't poison the dear little .r odents again.
DR. IflCKAY:

We have no record in the Department of Health, but t here was a known
non-fatal case of plague in the southern part of the State. I don't know,
Dr. Meyer, whether you had any connection with that case or not?
DR. MGYER:

Yes, I did. I was in southwest Utah about t hree months before, t a l king
to a group of doctors. We were talking about plague, and I think that was t he
reason t he group of doctors in Cedar City recognized a case of plague which
had gone through the gamut of diagnosis. First, it was diagnosed as a case of
diphtheria, then septicemia, then meningitis. Ultimately one of t he experts
tapped t he axillary lymph c:bannel and sent some pus to me, which proved
conclusive~T tl~t it was plague.
That particular boy was, according to the
history which I obtained locally, bitten by one of the squirrels which was
brought to t he home, so there was intimate contact with t he sick squirrel.

We also nad another case last year--a suspected case--approximately
60 miles south of here, with multiple lesions and marked ~ landular involvement.
It was diagnosed by the attending physician as plague. I t hink some of the
material from the glands was sent to Dr. Meyer, but he was never able to
isolate any organism from the material sent to him and he questioned t he
plwsician's diagnosis. Those are the only tvlO human cases--or suspected
cases--that we have had in Utah.
DR. FARRAN:
Any cases in Washington, Dr. Evans?
DR. EVANS:

No cases of l a te years in Washington.
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DR. PARRAN:

Arizona· or New Ivlexico? . Are'. U?-ere further questions? If not, I suggest
we pass to the next to~ic which was listed for early in ' the afternoon--THE
n~TION.AL ASPECTS OF PLAGUE. ' lifter Dr. Akin has presented briefly this
very complicated asr:ect of the 6i tuation, I hope Dr. Cumming will open the
discussion. It seems to me we shall have before us the scientific aspects
of this problem, and then the decks will be cleared for the discussion of
the practical control methods by Dr. Creel and Dr. Evans. Thlring the time .
they are talking, I hone the State health officials will be making notes,
because after they conclude I shall call on each of them, as I have said
. earlier, to tell us what they are doing in their respective States, wr~t
they think should be done, some estimate of cost, and where the responsibility
lies with regard to Federal and State authorities. Dr. Akin, will you discuss the international aspects?
.
DR. AKIN:

It is natural that this conference should concern itself chiefly with
the local and interstate aspects of plague infection. Just now, the domestic
point of view is pertinent in terms both of local health protection and of
national defense. The fact should not be lost sight of, however, that the
continued ' existence and spread of bubonic pl~iQe in endemic form among rodents
in certain States, highlighted by occasional occurrences of the infection
among humans, IIlCly become of profound significance to our international commericial relations.
Because of tre world-wide distribution of plague and the tragic history
of its assaults in many parts of the globe, the disease is universally feared,
and we cannot pursue a policy of isolationism 1JIlhere this disease is concerned.
The fact that Fasteurella pestis has found fertile soil, and, so to speak,
has established itself as a ha.rdy and spreading perennial in a portion of the
United States, is no doubt a matter of interest and concern to certain foreign
countries, particularly those against whom we have for ~ years operated
an aggressively defensive quarantine. Now that the shoe is on the other foot,
we have no good reason to hope that comparable or even more rigorous defense
measures may not in time be · set up against us.
Fortunately for ourselves, the treaties are designed to limit the
extent and severity of the counter-defensive measures which may be employed.
The United States is a party to three interr.ational sanitary conventions
which serve as blueprints for international sanitary mechanisms. These 'a re:
1.

The Fan American Sanitary Code - Havana, 1924.

2 • .The International Sanitary Convention of Faris, 1926.

J. The International Sanitary Convention for Aerial Navigation,
The Hague, 1934.
v-hlle it is generally recogriized that thes'e conventions provide maximum
limi ts ""i thin which a contracting government m:ly impose sani tary restrictions
against another contracting government, we are apt to forget that every
signatory government, including our own, is bound by treaty obligations to
protect its confederates against the spread' of the several diseases with which
. - . 20 -

the conventions ,are concerned.
fied in all tr~ee · conventions.

Flague heads the lists of diseases speci-

wben a country undertakes to combat pl36ue within ~ts own . jurisdiction, ini ti 9.1 action is no doubt motivated primarily by the desire 'of selfprotection; we see~ first to · defend ourselves against this disease 'which
lends to become entrenched among' ir:digenous rodents, and which, eventually,
. t hr :oUE;h accident or en"li r onmental circumstsnces, strikes at persons who
come into contact with the animal hosts a11.d inzect vectors. The t hree
sanitary conventions already referred to establish a much broader base of
action; they represent our continuing legal and moral obligations to other
governments with which we are associateq' in an eff ort to limit the spre~~
of certain pestilential diseases throu~h the cr~llij els of international
comnerce. A brief examination o:f the treaty stipulations concerning
plague will make clear what. should be done if the United Sta tes is to re.tain .its position .of sanitary leadershi p in the comrnunity of nations represented by these conventions •
. The objects of t he Pan American Sani tary ' Code · ~ri 11 serve as an
exaI!lple of t he philosophy which underlies. other sanitar y convent-ions to
which the United States is a party . The evowed pxrposes of this code are:
1.

Tt,e

prevention of t he international spread of cornmuniinfections of human beings.

c.::~01e

2.

The promotion of cooperative measures for the prevention
of the introduction and spread of diseDse into and from
the territories of the signatory governments .

3.

The standardization of the collection of morbidit~ and
mortality statistics by the signa tory governments .

. 4.

The stimula tion of the mutual interchange of inforwation .which m'3Y be of va lue in i !11proving the public
health and combatting the diseases of n~~

5.

The standardization of the measures employed .' at places
of entry for the prevention of the introduction and
spread of t he communicable diseases of man, so that
grea ter protection against them shall be achieved and
urm.ecessary hindrance to internationql com.merce and
communication eliminated.

All three treaties require the imnediate notification of first cases
of plague among humans and rodents and subsequent detpiled epidemiological
reports of the first appear ance of t he disease 2nd of second.ary cases,
including a statement of measures which have been applied for preventing
the spread of t he disease and for its eradication. Therefore, at regulE.x
interva ls of not more than two weeks, the government of the infected
country is required to submit reports on the state of its public hea lth,
particularly t hat of port cities.
wbile the International Sanitary Convention of Faris desi~nates the
rat as t he principal agent by which plague is spread, the provisions of

-

~l

-

the convention regarding rats nave been made to eSp-ply with equal force to
other rodents. and in general to ~r other ani~11 . kno~m to be, the means
of spreading pl~'.e. This conven.tion requires tha t signatory governments
undertake constantly to keep theraselves informed of the plague status of
rodents in their ports and that eveI'y mea.ns be used to diminish .the danger
of the spread of the disease should the infec~ion occur.
.
Briefly sUJTl.inarized, "1 t · nay be sta ted tr.at the international obligations of the United . States 8 S regards the occurrence of human or rodent
plague within its borders are:
1.

F'rompt, deta iled notification to other signatory governments when a case occurs or whon the disease spreads
from a previously reported focus.

2.

Constant invGstigation to determine wr~ther r not
exists among rodents, and fre quent periodical
examinations of rodents in B. plaE-;l.le-infected area for
a period of not le ss than six mont hs after the finding
of the last plague-infected rodent .
pl8[~~e

3.

To undertake whatever measures marY be necessary to
prevent the s,?read. of the disease and to eradicate
it from known foci
e

In addition to the above, we are obligated to t c~e effective measures
to prevent t.he embarkation of persons showir..g symptoms of pl ague , and of
persons in such close contac~ with the sick as to render them liable to infection •. rvleasures must also be t D.J> en to prevent rats from gaining access
to vessels calling at our own infec ted ports. Finally, we are required to
maintain in and aroQnd ports, both large and small, sanitary services
possessing ori;anization and equi:.oment capable of carrying out the ayplication' of t J.- e prophylactic measures Quthorized by the treaties. At this
point, it should be understood that the me as'-.r res referred to above are
contemplated for the protection of the other fellow; special measures for
seli-protection will be se pctratel~r considered in some de tail for they
r epres E-nt .what the other fellow can invoke Cl6ainst us under the pemissive
authority of the conventions.
The International Sanitary Convention of Paris states that while
the sanitary measures and actions to which a ship may be subjected on
arrival shall be determined by tne actual ' conditions found to exist on
board a.l'J.d the sani tary particulars of the voyage, it r es ts ~li th each
government to determine what procedure is ap~licable in its own ports of
arriva l 3nd, in particular, to decide whether a certain foreign port
should be considered infected. These l at ter provisions which recognize
the sanitary sovereignty of contracting governments, t hough apparently
arbitrary , are tempered by the specification that in applying protective
measures due considere.tion must be g iven to control measures exercised
by the foreign country of departure and to the sanitary treatment already
applied by it to the vessel.
For mony years the United StRtes, through the foreign quarantine
facilities of the Public Health Service, has exercised its discretionary
power to determine for itself, on t he basis of· reliable information, which

foreign ports and regions sho'.lld be considered as infected wi th plague.
For exatnple ', .the rnest 'r ecent .official lIst of ,.pl~gue~susl;e~ted areas includes
aIr of South Anierica~ .Af?:iEi~ .Africa. ~ . ()nd .. certa in designa ted adjacent islands;
all ports' 'in . the. , . Thlt~h E.qs( ·lndi.es;· 'the · ~sland .;o·f Hawa1.i .; .an<:i . . th.e .Eu~opean
rviedite~riJne an pO:rt~ '" o'f : Spain~ · ~~rince. , Greece,. Malta, ~nd }stanbu].. · ,
. .. .
- .
.. .
~.:

,

"

.''': : ~ . The ' quirantin~"office~ is' gulded · by ·:this.·. list i.~ cieterm:tning ," ~he' p~o
ced:u re . to follo'w in handling vesselS in' foreign trade. The mer~ fact . t h0.t .
a ship has entered a port in one of the plugue-sllspectr:;d ( reas does not
define. the c:b..are ctEl.r .-, n~ extent of, trE?,atment, but ._.the history of such contact
, leadii · · the qriarant'ine 'officer to sc.rutiriize· pe.r s6ris . on board 1tli th. !?f€cial '..
care ·:lnd to subject" the' ve'~pel to inteilsive ins'p ect'ion
determine. the .
degree 6f' r a t irife.statiorf.. The ' vessel i.s fumigated .. trapPed o'n ly' if: ·.~~re
is . suff
icient evidence:
' of rat life
.to warrant the aT)Dl
8 tion of . these
.
.
. .
..
". 'i c'
.
.
measures.
. ,

to'·

o.r.·

~

,

" ,

,
1f '8. case of htimaU pl~gue occurs during the voyage of' a ves~el,'. the
qua.rantl.l1e trea tment h~Cess8.rily must be more drastic. , . The . vessel, is held'
in quarantine 'a nd is flLrniga.t ed before the discharge of ·cargo. Ca r go is '. '.
then: Partially discr.arged under caref.u l ins.l..;ection to see 'that live rats .
are not 'carried ashore, an<;l.· refumig~ti.on Of ship and tmdischarged c~rgo ' is .
resorted ·to whenever evidence of active rat life is discovered.
In re.cent years t he !-ublic Hea lth Service has come to consider the
fomigation of ships for rats ' as a measure of last reso.r t--an emergency ,' ...
procedure aimed .~ at · q~ickly 'reduci;ng or erad.icating a l ars e rat population '~.
which bas; in. al1 'rir6babili'ty, 'developed on ' shipboard because of the .indifference and carelessness of the vessel's officers ~;md crew. A vessel "
which is ' properly cons~ructed~ wi th : due regard f or t he elimina tiqn 9f ......
unnecessary enclos ed spaces which afford safe rat h~rborage, and which .is at
all' times kept c+ean, seldom hov.ses a significantly large rat populatiOI:le
Ship sani ta:tiO'n , . whi~h , includes r$gular inspection and supervised .cleaning
and trapping, plus' the elimination of t'empora·r y. r a.t h8rborages, ~s :, largely
replace:d 'fUmisatton~ thus saving vessels much 'o f the delay and expense .to
. "hich t hey were at one time subjected~ Frior to the current war, several
thous8nd ve ~. sels. ,of all flags ','ere being ,kept under regular , san~ t ary
superv'ision by ,our quarantine stations. Not . only was rat life prC:tcti,c a lly
eliminE),ted ' o~ thes'e ~hips, but there was. a general i rIlprovement in living
standards ".vi th ' consequent .:ten~fi t 'to crew ~nd passengers. This accomplishment is ' mentioned because it stems directly from . ra,t . contr,o.l. as a '
beginning, ' and because a number of fore·i gn governments follpwed our lead • .
Needle's s . to say~ these advaricp.s in"inari'time· sani t c tion, would ,not have
been "l)oss lole wi thC?ut the .whole"::hearted cooperation,. of o""ners and operators
and of ·t he Creir,TS ""ho worked aboard the vessels.
'
iv.aritime quarantine, be it for plague control or for the preventiop
of the introduction of pny othe r dangerol1 s disease, c()uld not be intelligently pros~cuted without ,a ccurate, . dependable information regarding t he
wherea ;' outs 6f endemic foci of disease and of the' occurrence of epidemics·
el.s ewhere in the 'world ..'.·. pritte.r ,th:e nQrmal conditions of peace, the
quarantine "office'±- has acce's s ' to
number of ' sources of reliable sani tary
ihformation; :the US'8, -.of which ' make~ it possible for him to plan ~Ji th
certainty the most· effective contr'o l mea sures and to apply them. wi th the
minimum of interference with the schedule of arriving vessels, In the
present state of 'rJOrld affa irs due to the war, some wells of information

a
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have been dried up while the, . flow from others has dimini shed, circumstantial
or del-ibers tely. It is not reasonable to suppose that a country at war
would publish .for the use of its friends sanitary infonnn tion which might
be of any po~slble comfort - to an en~y. Faoed with this condition
.
and \"i th the hypothetica l cert~irity ' that the l,la1' \'IJil.L breed e ~~idemi.cs of
darig~rous : disease, the qUElran tine · offi cer mus t be more than . ever alert--he
must" susr:ect every vessel which C01:1eS from a reg ion about which he l acks
inf.9.rmat'iono
.'

~xcept for' the excellent re~orts of heDlth conditions in the South and
Central American Republics fl1xnished by the Fan American Sani tar;y Bureau,
the 'quarantine officer 'must now de:JGnd a lmost entirely on the re-ports of
American ·consula r officers in foreign ports fo~ inforrnation regarding the
incidence and prevalence of .pla5ue and other pes tilential diseases. Now
that t he war has closed a number of official sources of sanitary information, ,the American consula r bill of health, which must be presented a t
quarantine by every vessel coming from a foreign port, has gained greatly
in va lue. " "t.ve are indebted . to the State· Dep..'lrtment and to its Foreign
Se.rvice personnel for the care, eyercised in coilecting t he sani tary information 'presented in the consular bills of he01th without which quarantine
officers would at this ti~ · he unaware of the world progress of the
d.~seases t hey B.r e required : ~o . combat.
If 'iJas t experience may be taken as a guide, it · 63ems safe to asser t
that unless effective plague control meaSlJ.r cs a re applied for the eradication of, rodent plague ir+ our ' infected areas it will be .only a matter of
time unti+ an alarming manifestation of the disease will 'o ccur ~bng
~~ans.
If a human epidemic does occur, eSlx cially in a por4 city, the
'n ational health authori tie s of Central and South American countries, .
. perhaps CanaWt 2nd non·-infected reg ions elsev.,he re will t"'ke steps to protect t hemselves against .the introduction of plague.. Vessels carrying
def~nse Cf.U'gQs "',hich CEm afford no delay ~ill be subjected t o the delays
incident to insl~ction and fumigation ~ n~ the costs of transportation will
.. be increased by de::1urrage and fumiga tion • .
".

The experien.c e of certa in South American cow+tries in which plague
has spread to indigenous rodents,' other t han r a ts shows how difficult a
'p lague-eradica tion campai gn can be. 'hen wild rodents a re involved. Satisfactory success has, however, been a chieved, but only at the price of constant effort, 'in which control measures have been simulta1!eously applied
in all pa rts of the infected a rea. It is certa in that the United Sta tes
wi th its far gree ter resources ,,.J ill not fail to underteke and active ly
prosecute v;hat ever measures may be required to secure for its pl agueinfected a reas a clean bill of health.

DR. FARRAN: . .
.'

'l'h?nk you, Dr. Akin. Dr. Akin has referred·, among other t hings, to
the $.3.nl:tarY· conventions \~Jhich ' have brought o'rder out of chaos. The one
man ' who ' mor~ than any . oth~ r in the world is reSl)Onsible f or the results of
the.s8 ,· cOI),ventibns:...-the driil,f tin o of the agreements--is here today. I s hould
lik~. to ask Dr.' Hugh S • . CUIIJIriing if he ould · like to di.scuss any aSp3ct of
thi q prc;>Oleni.
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DR. CUMMING:

--

I "want .to expres's mY: ap')recintion. first, for your courtesy in
asking me, 'a s Director of the Pan American SDJli tarJ . Bnreau·, to be here '
with you. It is rather interesting that, looking around this little
gathering,- three of the four men whQ ha.ve done the most, I think. to i~-:
crease the. efficiency of ma.ri t1rlle and constant internatioIfal sanitation .
against 'plague are bere today: Dr. Cr'eel, Dr. Williams, and Dr. Akin
who, being a young man, has more particularly been interested in helping
us with air transportation. - I. don't know whether it was fi mere coinci- _
dence or not, but the modern pandemic of plaE;ue and I appeared on the
public health scene at the saine time. You remember plague had been quiet
for centuries allover the world. We . ha~re read something about pl~~e
in London c:lnd plague in FloTen ce • Some of us had see'n it in Marse i lIe.
But in 1894, pl:3.gue suddenly seeme.~ to come out of the mountains of
south-central China. I believe there were 12,000 cases or deaths in
Hongkong and Canton, ·and in a few months plague had spread not only to
India, but also to Europe.. That was the . year I hapPE?ned to come into
the Service.
Dr. W~son, in one of his official documents said that there was
reason to believe tha.t · plague may have been in San Francisco in 1896,
and even mqre probably in 1898. Strangely enough, it didn't appear in
South America until a Dutch vesse~ laden with rice carr..e into lvIontevideo,
di$charged cargo, and left · to go up into Paraguai~' This started quit.e an
extensive epidemic which eventually became pneumunic pl ague, which then
spread to the Argentine. It was first diagnosed in the Argentine.
As I rememb~r, plqgue didn't appe r on the West coast for several
years after that. ' I advise you gentlemen to read the history of plague;
there is a great. romance in the story and, as Dr. Olson used to say, it
has n~ltiple ' mariifestations as far as its etiology, transmission, and
clinical manifestations are concerned. There are some countries in
South America which have never had plague so far as is known. There are
other countries, as you know, where pl~e has occurred in severe epidemics
and then disappeared. In other countries plague has continued to exist
despite t£e intelligent and active efforts of health officials and others.
Various reasons including sun spots, humidity, and baro~etric
pressure have been given as the cause of plqgue. As a matter of fact
there is still much that we donlt know about it. In 1929, the then
President of Peru asked me as Director of t he Pan American Sanitary
Bureau to take over the sanitary ports in Peru--the first .time they had
done anything of that sort. Since that time we have been conducting a
more or less successful campaign down there. At this time, Dr. Atilio
l/lacchiavello, a distinguished scientist, is studying the various manifestations of plague in 3razil and in Chi~e.
Somehow plague seems to stimulate an unusual reticence in the
average health officer. It is very difficult to get true reports about
plague conditions in ports~ One reason probably is because a true report might interfere with commerce, The particular clause to which Dr.
Akin referred, the reservation tr~t each country reserved to itself the
right to determine ""Jhich ports should be considered infected, was introduced at the Faris convention by agreement with the State Department, and
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we had a real strllf'":£le with GreCJ t Britain and Germc=my and !ranee before;we
could get it incorDurated in the agreement. I think we rather carried our
point by bringing up the fact tbat there were at that particulnr moment
and date 27- clinical ' case's ; of plague being treate'd in oI}e hospi tal. in Paris
which· had·' not 'been reported by' the French authorities. ' . I . think it- is .
necessary for countries' to place 'a good deal of' :dependence upon each otherls
good faith in reporting, and at the same time make a reservation in writing
that 'you really aren't .going to belieye all they tell you and are going to
reserve' action. Possibly, recent politleal manifestations have shown the
wisdom of that reservation in other resPects. This may' be the proper time
..,to 'm ehtibn 'a recent . development in the fight against .plague which inay-":ru:lve
practical value. Recently one of' our best ' sanitary 'engineers--Hopkins-s'aw somebody in Cuba using a flame thrower to destroy some growth while
clearing. a ditch. He "'lent back to Peru and considered it a while, .and
'firt?,lly 'asked me to ~end him two flame throwers "'Ii th some modifications.
Th~y ' are now: 'b eing used : increasingly wi th remarkable success. It has been
forind ·that by using flame tbrowen&. you not only destroy the rodents in the
subterranean ' burrows with the high temperature, but ap~~rently you exhaust
the o~ygen too, and very frequently you find the animals dead from the lack
of oxygeno I think Dr. Meyer and Dr. Wayson look very sv.eptic~l about tihis,
but the reports which we have tear it out. The common animal that we have to
fight th~re is the .rat, arid since the houses are built of adob~ these flame
~~6wers can 'very 'readilY 'be used in cleaning out a house. You know, of
c'o urse', we us'e th8 ' flame thrower for cleaning paint off "'Tood, and by rigidly
..,:, moving tn-e 'flame up and down all the vermin can readily be l<:illed--not the
';'.'; large verm'in; but the 'i'nsectse 'This is the most practical. thing I ha.ve
: seen~ Whether it is be'c ause of this or just an accident, it is a fact tbat
there has ·b een almost rio plague reported in Peru this year. It is possible,
of course, that thi~ may be due to meteqrolog ical conditions •
•' .
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. .: ; ' Ther'e 'are only ' three countries in South America now in which plague
is being reported, although all 'c ountries are being ·wa.tched closely. '.
There is .a good deal of apprehensibn on our part and t~nt of the Argentine
authorities because of the millions of tons of wheat for which there has
been no market and which has been 'very difficult to store. At first it
., . was stored regardless of rat danger, and there was some ]Jlague found in
·orie or ·tW0 towns. Now they at.e 'g oing about it very carefully and trying
. . . ···· ,to build ·rat.:.proof ' warehouses to store ·their wheat. Thank you.

Thank you very mUch, ' Dr. Cumming.. I noticed, with you. some smiles
of skepticism regarding a flame thrower destroying insects in a ba~boo
hut, but I have been very interested in your report of the use of this
method, but \ve mus t realize that in many parts of the Wes t fire is a very
great hazard·..· . Yet, there may be many areas in which flame may be more
effective than other more traditional methods of control. ~e hope . Dr.
Creel will discuss that this afternoon.

!fir . Chairrnan, ' I very distipctly remember the other-.. . perhaps the
.oti11 'other--me'e ting on plague which the Public Heal. th Service call-ed belOre" this'. I~ was, in 19b2 when :plague appeared in Ca lifornia. The people

.'

"

'

.. .
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out there were not very inclined to r ecoE:'1lize
:,
it; in fact, t hey not only
didn't recognize it, but were so inc~ ctive tha t the Public Health Service
called a meeting of Sta t e health ,of ficials i n Was:pin ~ ton to consider what
to do about it. The mee ting 'was hele1, ' and ' notice was 's erved on the health
authorities of t he different StD.tes--and particularly Californi~--that
unless the presence of plague was acknowledged and measures adopted , immedi: at~ly ' for the ,pur pose, of ~on trolling it, the various Sta tes agreed to
in'~ti tllte qU:TI'antine r estrictions ,against Californi~. " Do ' you remember
,that, Dr~ CUJI)m~ng1 ,. '
',
'
.
"•

•

• .r

••

Tha t 'orought 'on several things, among which was one of the most
extensi ve ' r a t kiliings eve~ heard_ of. It was an interesting illus,t ra tion
.of a conlInon ' atti t1Jd~ 'on 'the ~pa rt of ' t he public to conceal the presence
of ,these diseases in deference to certa,i n' local 'interests. Dr. 'Cumming
re.ferred to that 'in connection with the reluctance of the officials ,to
adini t the presence of this disease. The' same t hing has ' occurred in ,c onnection with other d.isea.s e s~ In 1905 the ne~!Jspapers in New Orleans attacked
anyone who mentioned yellow fever, and t hat led to disasterous consequences, because t here was real l y yellow fever t here. It g'o t beyond control, and one of our Pub l~c Health Eervice men had to be called in to suppress it. Fur the'rmore., he did' 'a .p retty goo.d job," beca~s e it was suppressed.
But r am espE?cial_ly in,t eres t ed in the comparison ' of this mee ting with tre
one held a t tbat time on the same subject. '
DR. ' PARRAN: '

Thank you very
.

muc~

Dr. Bea tty.

Any questions?

.

I would l~ke to 'emphasize one particular which Dr. Akin merely
mentioned, 'because I would like to use it later, and t oot is t he matter
, of inspection. ,We think there are very f ew people who realize 'tha t t he
Service has developed ,i nspection almost to an art. The inspectors in a
quarantine station can tell ~Ti th almost exact certe inty whether a ship
is infested wi th rats or not ~ They \Jill miss in very very ,few instMces. I
think they can tell within 10 percent the nwnber of rats on board infested
ships, and it is such inspection which has so grea tly i muroved ' eradication
.of r a ts on shi pboard •. Before we had such inspection, ships had to be
treated according to whether t hey were from infected or inspected areas.
They were fumiga ted in any case~ After good ins pection was developed,
it was possi-ble to tell t he ship-owners, "If you will keep t hat ship free
of rats t hen you will be kept free from fwnigation .. " That has been a
grea t stimulus. Infestation inspection has been c,e veloped, as I say,
to an extent tha t it was a lmost unbelie 'Va'~ l '. I hCive seen many inspectors who were never more t han 10 percent away from t he actua l count,
even when ships were infested with up to 200 rcrls. The most remarkable
instance was one in which a fwnigation inspector could find only 21 rats
on a ship where t he inspector said there were 35. The inspector went
back t he next day , investigated some places which ~~d been missed, and
found exactly 14 r ats. That s ame technique can be developed on land; the
infestation of r a ts can be determined as readily ' on l and as on ships by
careful and properly trained inspectors.
~
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DR. PARRAN:
.Any further discussion!

DR ~

Dr. Creel.

CRiITFiL :
p

....

Dr.' Parker makes a point ' of the apparent immuni ty of the Douglas
squirrel, and I think it might be of interest to say that one rea~on .
. why the Douglas squirrel has not p:ceviously been found infected is due
· to the fact that it is largely,'almost exclusively, confined to territo~y
!forth and west of .t he Sacramento ' River, rlnd until these cases 6ccurrE?d
in .Siskiyou County the infection had not extended either to the north or
to· the west~ In other words . the Sac.camentb River had. constituted more
. or less .of a barrier, but I tbink the department will find from now on
.that the Douglas squirrel is no more immUne to plabrue than any other
squirrel.
DR. PARRAN:

Further discussion? One point v.]hich we overlooked in making up
the program was any specific dJ.£cussion of the importance of this discussion to the military service authorities~ Dr. Harrison , if you are
at the meeting this afternoon, I hope ~ou will discuss that, and I hope
that some of the medical men will have something to say of that. .Dr.
McKay, do you have .an announcement to make?
DR. !VIcRAY:
I have been ~eqnested by rvlr. ::Brarn..l-:lall to ann01.lI1Ce that the laboratory section of the Utah Fublic Health Association is holding a meeting
tomorrow evening at the Beau Brummel Cafe with Doctor K~ F. Meyer as
guest speaker. All are invited to ~ttend . The members of the State
Board of Health have been rather eager to hold a short meeting with Dr.
Parran and the representatives of the Fublic Health Service, and because
of the lack of time and the fact that Dr. Parran may have to leave
earlier than he intended, it has been Ilecessary' to call this meeting
for 12:30. The meeting will be held at the University Club.
ivleeting adjourned until 2:00 porn.
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3ESSION

2:00 p.m.
DR. FARRAN:
:'
The conference will be in order. As we indiqated ,before' the noon recess,
we have 'asked Dr. HarrisorJ. to d~scuss the plague si tuation with reference to the
mobilization , areas in t he 9tlJ. Corps Area. As many of you know, Dr. Harrison has
been assigned to liai$on duty wit ~ the Corps Areas Service of the 9th Corps Area.
Dr. Harrison.

DR..... HARRISON:

"' , , rvlr~ Chairman, la.dies and gentlemen: In the beginnine, last November, when
we wer~ assigned ruld the liaison officers were sent to the various corps headquarters, I was so fortunate as to drew the 9th Corps Area'. W'n~n we thought
. of the lli'1usual proolems that wO"Llld confront this area, of course plague was the
thing upgermost in our minds. Through the cooperation of the California State
Department of Health and laboratories in San Fl"ancisco, intensive surveys have
been conducted in all mfli~ary installations in t ne 9th Corps Area as r apidly
as they have opened 7 and» up to the pr esent, in only three areas, with the possibili t y of a f0 1Jr tb, bave si t uations be ~n discovered which. give concern. In the
State of California cu.r principal problem is in the lOOth milita.ry reservation,
the entire strength (,f wnich is e n~;age d in maneuvers wh~re infesta tion of ground
squirrels is cOInparati vely heav~T, cu.t infection is very lit;ht. As a matter of
fact, under ordinary condi tions we wouldn't worry about, h1.1r.)B.n infection developing in that area, excel)t for the peculiar r..aoi ts of t he soldier. You know
that he is, in his sr are ti~e, going to live closer to t he ground squirrel than
the averB.ge citi zen; tbat is» in his moments of recreation, and also during maneuvers, he will corne in more intimate contact with ground squirrels . In the
Fort Ord area inf~ction has not been found in recent years, bu.t it was considered a potential danger area, and very intensive eradicative measures have
been carried out. I mig~t say the same measures are in progress now in the
l08th military reserva tion. Boise, I oano is, I think, per heps the lTIOSt critical araa from the standpoint of extend.ed infection. I don't think I have
ever seen such an epizoo ti c among ground squi r :'els as in t his area. The Ii ttIe Townsend squirrels infes t t he desert arour,~d this pass, and you couldn 't
walk a hundred yards without finding several carcasses, altbo~gh we don't
know that t hey all died of lJlague. At least t ilose we examined did die of
plague.
Spokane, Washington, is another area where we have found a rather heavy
infection in recent years. This year we have not been successful in locating
infection in t his area. I am authorized by the Surgeon General to say that
the mil itary authorities will conduct erad.ica tive measures on military reservations. I am sorry to say that in some instances it has been necessary to
conduct eradica tive measures outside military reser vations. It is, expec ted
that the States or t he Public Health Service will conduct successful eradicative
measures outside m~litary reservations.
DR.

~Al?RAN:

Thank you, Dr. Harrison.

I think Najor Pazdral from Fort Douglas is here.
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MAJOR NUEL PAZDRAL:

I don't have much more to say than Dr. Harrison. We are. of course,
vitally interested in anything which occurs in the vicinity of an army or
military establishment. I looken t!~ough the report of tne Surgeon General
of the United States Army for last year. There were no cases of plague reported.
'
I believe there were several cases of tuJ,a remia. so the possibility of
military personnel contracting plague is of course always with us. Since our
prime ,mission in "the Army is preve:p.tiol]. rather than treatment. I think i t '~ould
behoove us to fall in line with any campaign to eradicate plague.
DR. PARRAN:
,
Thank you very much. sir. Is there any discussion of wbat Dr. Harrison
or Major Pazdral have said? Any questions you would like to ask? If not.
shall we proceed wit~ the regular program? ' We will ask Dr. Creel to discuss
this problem. He' is ' li~ted to discuss CON'rROL MmASlJ1ffiS IN RURAL AREAS, but
we shall not limit him'to that. ' We ' sl~ll let Dr~ Creel say anything he is
inclined to say,- having in mind, :'Dr. Creel, that' the purpose of this meeting
is to for~~te plans ' for control~ing and eradic~ting plague.

DR. CREEL:

Mr. Chairman, ladies and gentlemen: Anyone following in succession

- Dr. Wayson, Dr. Meyer, Dr. Akin, and Dr. FBrrison, finds himself either out of
luck or in luck, as the case may be, inasmuch as the
well covered.

matt~r

has been pretty

I notice that I have been listed to ' discuss the control of ' plague. I
like to think in terms of eradication rather than control~ The mechanism of
plague eradica.tion in rural areas is, in principle, at least, rather simple,
but because of the conditions ' 'fJhich obta.in in IIBny areas the execution is becoming decide~y difficult. ' The object, of course, in plag~e eradication is
" the destruction, or at least the reduction, in the number of rodents constituting the reservoir of infection, so that the line of communication between
, the infected and the uninfected areas may be brOKen. It is not at all necessary to wholly destroy a species or to destroy all the rodents ' in the area in
ord~~ to effect thrs.
I take ft, regardless of the epidemiological factors
involved, that it is fundamental that any infected squirrel got his infection ,
from a previously infected animal, and also that if an infected squirrel dies
under conditions and in an environment where no other squirrels pick up the
infected flea" that breaks the line between this and any epizootic results.
There are a numbe~ of factors which make eradication of plague in rural
areas difficult. The quarry is out in the open. The terrain may be extremely
difficult. I was , speaking to Dr. Wayson this morning about the difficulty of
getting an eradicat~on force up on some of the peaks. It is highly improbable,
how~ver. t~t there would be sufficient rodents in such inaccessible places to
constitute a reservoir of infection~"
I think we can consider that the squirrel is the main reservoir of infection. It may be suggested tr.at prairie dogs and wood r Ats might serve as
., a reservoir of infection and keep the infection going. It is a matter of
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speculation,' 'of, qourse, hq.t I am very ' strongly inclined to 'believe that if
, we .could eradicate the 'infection in squirrels, the $econ~y infection in
the ,prairie dogs', wood rats~ marmots:, chipmunks, and rabbits wq~d take care
of, itself &ld automatically disappear through the operation of natural causes.
That may be true and it may not be., Certainly, the squirrel is the primary
source towards which we nr..lst :, direct our eradicati ve efforts.
The proce~ures gene~ally carr-ied out in , era,d icati ve measures include
shooting, poisoning, trapping, and, fumigation. I think shooting 'is the most
valuable of all because 'it not only ~erves to destroy the rodents, but it
furnishes the laooratory with the materials on which we ~as e our efforts, and
after al1 , it is' the result of our, findj,ngswhich make, our eradicati ve efforts
,effective. In 'poisoning, the main reliance has been placed on the use of
thallium and s't rychnine.' The solution is placed near or within the burrow.
The squirrel is destroyed--poisoned by the sulfate of thallium., On the other
hand, the poison from strychnine is absorbed trITough the cheek pouches. The
squirrels' pick up grain for stora€ e p~poses some distance from the burrow,
and absorb the strychnine tr~ough the mucous membranes of their cheek pouches.
Our friends in the Biological Survey convey the i mpression ' that so far as
poisonirig is concerned squirrels all have a college education, 'and that it
' takes a Rhodes scholar to circumvent that fact. I don't go -that far, but
there ar:e a. . number of factors to be cons idered in poisoning squirrels. In
the first place', when they come out of hibernation, they will not take gra in.
They' will eat green' stUff~-v'egetables--so that if you distribute poison grain,
your results w~ll be negligible. Later on , when grain is their natural food,
th~y will take poisoned', grairi~
The thing to do is to put out small particles
of poison in variou~ localitie~ and in diffe~ent vehicles. ' 3y this method it
can be ', determined which pois6ri the squirrel is taking. Then it can be distributed in large quantitie~. ,
In fumigation, carbon' disUlfide and cyanide have been used with considerable success. ,They have .to be employed when the ground is still ,."ret. They
,are more or less' ineffective if used·wlfraB the ground has' dried out) because
of, the 'dissipation of the gas. Cyanide is really very effective, r~,0t I)!:tly
against the rodents, but also against fleas. Cart on disulfide is the o1der
material of the two. It has been used for a good many ye2.rs. Both cJ~ Lhese
substances have been used with a pump. I thL~l{ it 7,8,kes rflllch less cyanide than
carbon disulfide to destroy both the squirrel :8nd. t he para3 ites.
I would like to revert to poison to say t here is one defect: One never
knows just how effective the poison is. You assume after an area is poisoned
over an~ you see few or no ~quirrels. tnat they have ,b e8n ~illed.. That might
be partially supported by blow flies around t he burrows . On the . other hand,
a large number of animals may have migra ted to other area s. Therefore, one
may have a false ~ense of security.
Trapping is resorte9.- to chiefly against the (] esert ra.ts. Here ag:ain,
are 'as'sured of a steady supply of material for the laboratory. 0 :'-.1.8 might
say, "Well, if all these m~asures bave been m.llflcien tly effect i ve again st
plague, \-!hy haven''t \'118 eradicated pl~e?" The answer is tr.18.t they haven't
been employed for twenty years. There has been no serious effort at eradication for over twenty years. There have been surveys, but that is not eradication. Last spring I was very much concerned_. Th8re was a district discussion about the spread of t he plag~et not so much about the results of plague
in Nevada or Arizona, but about the spread of plague to the East. I saw no
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reason why, if something wasn't done to prevent it, it w01Udn't eventually get
into the Mfssissippi Valley. 1- think that should be our main· concern. : I . circulariled the State heaJ..th officer's of ' 11 Western States, and, "later on, saw
them in person and' urged greater participation at least· in the ·survey. Six'
States weren't interested to the extent of furnisting .a truck; one State furnished , one truck; ' o·n e,. two trucks. California' came along fine, as they always
do. California ha:s ' been plague-oonscious . for a , great many years, and it
doubled its force. Still, in ' Californla the eradicative authority is vested
in ·the Agticultural Department. · The State De~~tment of ·Health is trespassing
on· the. domain ·of another department if it attempts any eradicative measur~s •
.' '. - . To sOIile ' extent ., fumigation gives you .no index ·at all as to what is the
condition of' infection.; where it is, or' where it i~ . spreading.
It is not' suffi~ient 'merely ·to employ individ~Jals and give 'them guns. and
·· po.l son. Back of all that, to make it effective, . .yoll; must have. your organized
'administration, and .the keystone--the most iIIIp()rtant part o~ an eradica,t ive
for'c e:"-is the laboratory.. You depend. on the· laboratory to know .the extent .of
the 'infection',' to' determine .where you have to direct . your greatest e:(forts. We
hav.e · .t o go 'b ack 25 years really' to.. evaluate wr..a.t the . results could be if ,.a
wel~-balance~ ·e rad.icative program were latUlched. ,:
. In the perio'd fr'om 1909 to 1915, the work in the California area-not
pnly in the Bay cour4ties,. but in the areas extending .down the ·San Joaquin
Valley--the infect'ion was reduced from 2.3 .infected squirrels· per t~ousand _
to one ' per ' thousand. The area ' of operations was 15,000 square mj.;les of in. fected ar'e a and' twice that mUch uninf"ected .a rea. A force -was sent down into
. Los Angeles COtUlty, a -rid, in a period of two years, shot and examined z..3 ,000
squirrels. We ~Tere convinced ' then, tmt . this was uninfected terri tory" for
in two years we found no infected squirrels., The .s.ame. was true of San LuJs,Obispo, in Kern County. In other words., we delimited the infection by examining
~. 'far beyond the boundaries 'of any knoWn .infected area...
In 'a ll,· i.ve covered
45~OOO or 50,000 square mile's , no small area, ' as you apprecia.te. ·Of course,
what makes thi.s· ptesent :si tuation seem, so insuperable is tts vast extensionthousands and ·thousands of sq:uare miles. . Nevertbeless, Dr .. 1Afayson ~ with
four trucks, assisted by survey trucks from the various ,St&tes, · has worked
over four or five ·hundred counties.. You nave .demonstrated infection in .38.
or ·40 counties, have you not?
..

DR. WAYSON:
48 of ·.375 counties during the ,entire ·p eriod.
DR. CREEL:

I think another comforting circumstance ·is that the rodents' are not
uniformly distributed. There are vast areas where there are no squirrels,
and which you can more or less set aside SQ far as ·eradicative measures 'are
concerned. The main effort should be directed, towards oertain .wilderness
valleys, and along certain ·p asses. I do not think it unduly optimistic
at least to express the hope--the b'elief--that a well-balanced campaign,
financed to the extent of say five hundred to six hundred thousand dollars,
and covering a period of five years', would result in eradication .
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Now, going back to California as an index. The study of the . . infection
was limited to a five-year campaign. One year V1e sp ent ~200 ,000, ~d infection
was reduced so th'3.t in 1915 t r~ere "'Jere only three c9untiee. 'known .to·. ·. bave in. ,fection, <and '- in ·tho·s e the - foci .~I.ere very "few .arid sG~t~.er~9.. . There.:was uridue
optimism at th9.t ·f ime.· 'T.hen: came-the. development· in New Qrl~.ans ., 'and it 'W;:tS
necessary fo-r ·the · Publ-ic :'Health $~rvice' to 'diverf -its- f}lll9.s, fer the .c entrol
. . and·: eradication .of.' plague' there··. · ': We: :felt ·at · ..least>tha:~ · w~: sho-uld·, 'assist the
Ci ty ·. of New Orleans '· a.~ '~Je.' hB.d previously: a~slsted ,San Francisco' and the,. r ·u ral
.areas of Cal ifornia·~ .: Subse'q uently; the World War ' Ge:me ~long , s·o·. that . gradually
the . work slackened and the ' infection resumed its ' .c ourse. , But I bav·e . · no. 'doubt-. and l ,think anybody·, else' looking' at' the record woUld feel t~e,,~ sg.me,-~tbat 'just
one or two years more of work costing $100,000 a year will result i n the eradication of plague in California. I think thB.t there is no reason fot-;a:'-helpless or pessimistic attitude about tile eradication of plague in the Western
States. It will have to be .a long-range pla.~ . . ' It is bar~y ])ossiole to effect
anyth~ng- ', in dneo' or. "two'· year's,;, ',' .Of course \"e ,~y'e.. 'to. realiz~that 'q-qr. work against
the .sq1.1irrels. particularly, or other' hibe;rna~~r~g ,'a nimals,- is limited to their
a~tive s~a.sO'n, : ·a nd the' '. index, of eradication is tfeC'ess:a rily ba sed on lab,o ra tory
examinations with ·negat1ve· results over , aper'iod. of time., ·(}I.lr ',standard to ind~~ate er.adicat'ion for cities·' was one year's 'inten.S'ive t.rapping with negat ive
findi~gs . . ~ think , that staridard bas held up pretty ,w ell." ?robably we would
have to establish a standard for rural. areas of ' at least two years' negative
findings. I hc.'1ve a mEtp here \vhich may be of some interest to show the extent
of plague~ Of course most of the places shown in California are Bay. areas,
but that. dates back to '1908 and 1909. The first infection found outside of
California was in Jackson County and in Lane County, Oregon, and from there
it apparently extended northward year after year until it reached 'Nashing.t9n.
Later it spread westvlard through all of the Mountain St2.tes, and now it has
been found in North Dakota.
".

"

DR H.ALV1ER:: "
t' ,

I would like to ask Dr. Creel which speci es of squirrel has be'en. ·f ound ·
most frequently to carry fleas.

DE. ,CREEL: '
I don't think any significant fact has been brought out about that-.,

DR. MEYER:

.
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. .

'

:

..

a

That varies
Recently
squirrel was p1cJ-.:ed 'up wi t h 200 fleas on
it. The rest of the squirrels showed a s lov\! a s 2--some none at all. : , It '~, ':'
varies tremendously. The squirrel on the surface of the ground does not
reflect changes in flea populat.ion... ~he numbers . go" up., and : down ' wi th the
con4i~i.o;ns. inside the b\lI'ro\r.J,. ' It- is" a very delicate· ecology, ahd many. of
us ~9n.~ t know the details at all."
'.,
t

'.

.' .-

Dr. Creel was spee,king 'about the"':P,o~srbility 6.£ ' th~ , Cas cade Mountains
acting as ,a barrier .. , In '· 1935, 'as' I cme.nti.o~ed ,t ht,s mornirig ~ 'we fQuud plague
in Dillon, Montana. . Thi.s ,' iear~-six 'years la:ter~ ...we found it 130 miles north
of Dillon. In that six-year period it s.pread 130 miles, across the Continental
Divide and over a country which is not dissimilar to the Cascade range in
Western Oregon.
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. This '.morning, I :' underst"ood Dr '. Meyer to ' say' ·ttat :' acqotdin,g t9 .inf'qrmation
:which they 'bot ·.from,· old : settlers ~ soinetlling ·carre.s ponding to plague'. ·exi.s~e4 in
,:·I;l.orthern California as eatly·. as 1902,': or.' as far ~ba.6_k :' as t~e ·.memO.ry :of. ,these
In<.l~''iduals went; ·· I .' gather from what :Dr Creel ··says,. however, :.that· the plague
: . we now have ·. distri-b':l ited : so w.i delY . represents a gradUal ext~nsion. · tro!ri . th~ .
. _.. ' .original ·.foci ·in .the . San Franc~s'co area,' and ,:t:r~t 'i,ts .sp~~,d . lias _been .g r.e..dual,
.·. q.ud can 'be traced and' ·meas-~ed ·· to · a cettain ·: ejctent" · ;;':.e~ ~fter · ,y~r~·. Is :· there
, ... ' a 'confl-ict .~:betvJeen :· th6s-e :.-two··pqil1ts. ~ o"f vlew, or l1?v:e 1 ~:i~iIit'erpre'~ed ,",rl?a.t each
·· .of .- you .- has .·said? : _: .J . " , , '
, .".:.
.: . . "
. . ,., '
.'
a.

"!. :.

:DR. ' MEYER: ' .-::. :: .
••

I

•

I

.. ..

:' , ':.~

:\' ;

' .

..

4 "

.'

'-.

.

.,'

~

.

•

..

~

-.

:" ,

~.

:

.
. 'r. ··doht.t thi·r ik there: is ' a conflict.- ~h~ . ma~n point .of ~N~t-:' ~.. 'sa~'9- ~a,s
., ' :tta t,. we 'c'ould:· definitely ' 'report .ci- mass. ·m ortal.i ti ainoIig squirrels i~ . Sisk.i you

County': as early ·' as·~ 1902·~ " acco'r ding to the rah9:qer:~ .there. Now, it · is d~ff.icul t
.' t-o~' prove tmt ··tbat· 'YTas : plagUe, because. tuiarefnia. Is. also ' present ~n that .area.
'. On the .other ha~d, -t here'; ~s ':' ~ ~ rep'o ft that plague' . w~s presen~ · ~n.. 1990 aroUtlo.
. Ranger Station" in Kern Cou.'Ylty, and' there is,. po- tularemia in that ~egion • .- .There
was a mass' mortali t y there ·'which
every ';respect. wa.s analogous .~ to . t,he _cycles
which we have had in' the 'pa;st five or six y~rso . With respect · to . the . C~ll,fornia
situation, ' it is very· difficult 'to say ho,,"! this thing bas . spread, and ~! e · still
have to ' know a gre&.c deal · more ' about- the migration of the respective kinq.s '. of
squirrels.
' .
',: ' .' .
.

in

PR, . P.ARRAN·: .,

It would be helpful to me, Dr. :tla.yson, if someone would ind,ic.a te· on'.. the

map the counties which have been surveyed in the past five years with ' regard
to plague~
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Yes, we can give you approximations of the areas tbat have been hurit'e d
over for the past five years.
DR~ ' PARRAN:

Then we could have a map which would sa;)' c~r:'t~in co~l,e.s ''''ere infected
e 611·.. '"
and that ·c ertain other counties ,,"Jer:e not . .·[See map~ ;

vag

DR. WAYSON:

. _."

.. .. ... ~ ~ . .' ~ .
.'

".

The. question seems 'to be whY we ha';'en't fou..'Yld .plague bef~re in -Me.s tern
Washington and Oregon and in northwestern California~ Part of the answer is
that there hasn't been sufficiently intensive hunting in some of t~es:e .are.a s ·.
As you realize far better perhaps than some of our friends WilO are joining us,
our efforts have necessarily been extraordiI¥U'~ly superfiGial~. .' We pave had to
cover .a million square miles. ·t n three years ' with four -trucks '- . We 1:Jave had :to
go to 'places that looked to us as possibilities"as ' a r ·'e sulf,- .mor.e or · ~ess -, of
armchair speculation base~ on ' relat ,~v~iy . li.t t:le eXpe(~,~n.ce·.
' '. .
'.

':: .-. ':..:.,:.;" ',' ;'" 34

DR. BEATTY:

May I ask Dr. Meyer if there are any' records or data determining
whether plague ,existed. prior t9.·.1 902 when it was ~own .to have been introduced
in California? '"
. '
.
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~
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DR. BEATTY:

This whOle thing seems to have .s pread from that focus.
A gr~·~t d.eal of inf;r'm~ti~n c'6'n~~rning 't'h ese wide areas on the map is
based on surveys that have not been 'p f an intensive character. Who Would have
undertaken to make a survey in Siskiyou, for example, on the basis of what he
heard about .any . otber : count, i~s·? ·. The ', human cases .prompted the ' investigation,
and 1: think tha.t iE<ti~:ue .wi th; :r.~gard to other s·ections.

DR ~ P..mRAN: ..
...

Further questions of Dr. Creel?

Dr. Harrison.

DR. HARRISON:
. . .Just one thlng :I wa~t . · to ·say: ·· If you look at that map,. I .must confess
it rilakes you shudder ·at· the size.of t:t,le t.erritory~ But there are ·a ·.: lot of:
highly ·,.C ultivated ·iands. in that area, and the problem is not great 'in cultivated
lands. . There ' is
squ~rrel problem in the 'cul tivated alfalfa "fields; The :'.
squirrel problem is in the marginal land--land in which it is not worthwhile
from an economic standpoint to destroy the ground squirrel. I think, :if we' . '.'
remember that, the problem is not so big as it rray seem from a casual glance at
:t{le ..map. , SOrr;l~ of the desert areas are . p.igh~y infected' wi th :squirrels, ·."but they
are".r iot ..'-in ·.~he:· intens iV-ely cul ti vated .part oJ- the terr-.i tory.
.

'no

DR. P.ARI{EE: ·

..r· run" 'con~cTous .of. the' '¢L?nger 9f analogy, b"\lt we run across certain '
phenomena'"· ip.· the cas,e of t~ularemia which, '~f: theY .- .Q ccwred with reference '
to :p~ag,ue:, ' might :bave soine _bear~ng on the .e pidemio19g.y:·of . . the . diseas.e .. vie
found several years ago that if you inoculat~. ; rabb~ t .$·: wi.t Il: tularemia.·.. strains .
of low virulence, tbey recover. If, subsequently, you inoculate them with
strains of : greate~ virulence., one. : ofthr~e things. may 'happen: ~he animal
may rUn a ' tyPical case .of tular~mia and di(3 .in the usual, length .of time; 'it
may remain iimnune; or · :1. t may run a chronic course in )0 or 40 days wi th
'lesions on the body. If you kill the ·rabbit t~~ee or four hundred days .
later, ' you may find tularense tissue in the body. There is dange~ in drawing
an analogy, but tularemia infesta tion is pretty closely related to plague, and
it is barely possible tl~~t th~ same phenomena might occur in conrlection with
the control of ground sqUirrels. I have had some experience in controlling
the Columbia ground squirrel in ~iontana. When I had charge of the control
program in the State we spent $15,000 a year on 75 square miles. We didn't
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reduce the ground squirrels.',: 'V/e used poison and gas,' and continued it yeax
after year, and it was just :like. standing in, the middl'e of a stream of water
and trying to hold it bock. There rna;y- be ot'ller places--l 'lmow there arewhere the same amount of money ""ould cover a vast ex.tent of country, and 'do
much good, but there are many' places in the ~Ilest like t his valley where the
problem of keeping the ground squirrel population even at a minimum would be
a very expensive proposition.
DR. :DERRY:

I would like to know if plague is more ' likel~T to be present in squirrels
in the latter part of the summer season than in the . ear1ier P?rt, and, if
t}~t is so, do es that have a direct bearing on some of our surveys?
DR. CREEL:

Young squirrels, of course, are much more susceptible to plague than
the old ones, so you 1..~!ould expect greater infection after the young squirrels
came out of hibernation. There is also a question of the seasonal variation
in fleas and the greater prevalence of fleas in one season than in another.
Outside of those two fa.ctors, I don I t know any tr£lt would affect the prevalence.
DR.

\~AYSON:

Apropos of l)r. Parker's analogy': I v..rould say it might apply to pla~ue.
I say you miE:,ht have plague which does, not sho'!\T gross pathology under section.
It was on the basis of this theory that the so-called pooling of spleens of
rats was done years ago. 'Gross pathology was not evident t but, upon the
selection of spleens of several rats, plague was found.
DR. MEYER:

It· is not merely an analog:r; it is an actua.l fact. 'In 1935 I ran across
squirrels in the i~odoc County area, which shO\rJed no gross anatomical findings
except perhaps slight enlargement of the lymph nodes. I took some of the
material to the laboratory. Part of it was inoculated and cross inoculated.
Part of it was sectioned, and didn't even show multiule minute abscesses , which
were always tbought to be a characteristic. Then, in the H1,l1;ltington Lake area,
I personally dissected a squirrel and saw no gross anatomical ·lesions. Yet,
after inoculations and culture tests, the material , yi~~ded t~~t type of latent
plague which is entir~ly different.
'
~ay 'I add here, ' tl1at with respect to the variable susceptibility of the
squirrels, young squirrels are f ar more susceptible . In fact, when you make
tests over the seasons, :you find that the yo'W1g s ~l uirrels have a high mortality.
Next is the variation between susceptibility of males and females. The females
are the more resistant to plague infection; this is so · biologicalljT and has bee
proven experimentally. Now, t his method of judging the existence Qf' previous
plague by determining the innate resistance of a squirrel population--or of a
rat population--doesn't work very well., You probably know the experiments of
Sokl1ey in India who tested a large series of r ats. He could always show that
the amount of human pla6ue in the community was aflected in the resistance
of the rats. In :Bombay the resistance ',Nas 80 percent, while do~m in iviadras
it '."Jas one to t wo percent . He thought from t l'u s he could conclude ,-" hen the
plague would operate. Some one suggested that he go to the mountains and bet
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some of the rats. and, to his utter amazement, ,he found the r.at "resistance in
the 'mountains' was sq ', Percent. ' ,~e are , ~king t.he ',same 'cbser'v ations.' , We took the
rats out 'of the :'San Joaquin ' rang~~ , .' where ', there ~Ja$ 'never 'any plague ,demonstrated,
and large ' n~ber$ 'o f ' 'f leas " sl~owe9. that t~e re,~istanc~ ,:,o f, ,toot 'group ,of squirre~s
was around ~o percent ~ I have lost confid:ence in being able,"to judge ,from ,,that
the degree' of ' infection' which :may M,v e gone 't hrough ' the rod'erit poi:>ula~iQn.. '

~y: furthe~ ' qu~stior~s :or d:i.scu~slon? ,If, not, we will ,ask Dr. C. L. , .,
Williams to continue the discussion of con,t rol measures ~ith special reference
to the rura:l areas.

DR. C. L. : WILLIA1'vlS:

lV.IT. Chairman~ lad.ies , and gentlemen~ ' May I clarify sometl1ing? I feel
impelled to say a word or b~TO a:b.out the int'ected area around San Francisco,
as Dr. Creel took it up and Dr. Parker stated a rather different viewpoint in
respect to the , p'oss~bili ty of control work among fie111 rodents. I !,tad,,a year's
experie~ce--i;n 1916 ~ That is quite a while ago', and seems to co~ncide with
the perioo. mentioned by Dr ',.. , Ore,e l when the infection was reduced to a very
small d.ime~sion. In fact, it, was ,believed and sta ted ,' that there was practically
no plague about the end 6f 1914 anel 1915. The year ,after that statement
was made, howeyer, Dr~ Pierce con&lcted a , shooting campaign and showed that
plague infection still ex;isted, but it ,was, apparently in a ra.ther small
area around the Bay. The following year ,it , was found in Alameda down as far
as Modesto. It "Tas fotind in Salinas and farther down, about fifty or sixty
miles down belo~T Gilroy. ~ventUBlly" in that. year, it was found in San IV.lB..teo
County, and, as a climax, we saw an infected ground squirrel in T\-Jin Peaks Park
in Sa.n Francisco County. That l,\Tas "in,. a period of about a 'y ear. It will· appar,ently
spread from a very res trict.ed r.egi.on to an area of about 10, 000 square miles. '
That 'eXperience led me to believe that the control .of the field rodents and
grourid' squirrels, and the control of, plague, was a formidable problem, and one
which was going to involve R great deal of effort and money.
I think that forms an introduction to my subject, because we are going
to leave the domain of the ' field rodents and come into the realm of the rat.
Dr. Creel has mentioned that plague in field rodents represents a distinct
l~zard , because tr~t infection may bridge the gap between field rodents and the
rats in urban ar eas. In the pas t 30 or 40 years, there have not been a , large
number of cases of huwBn plague in the rUral area s where e~imal plague ,e xists
in the West.' There have been cases, yes, but n,o epidemics, or anJTthing ,approaching
an epidemic. When it bridges the gap to the rats in urban areas, however, yo~
will get another picture a1: together. You will get an acute epizootic among a
dense population of rodents llving close to human beings, and, as a result of
that, you will get a mor~ or less widespread occurrence of cases in human beings.
I consider .that the control ,of rats in urban areas is a more important factor
in the control of plague than the control of field rodents. It is the rats
that are going to 'produce serious economic loss, and I believe that for the
money expended you can probably get a greater return in tangible results. Now,
moreover, rats don't carry only plague; there is plenty of reason besides
plague for eradicating 'rats. Here is a partial list of the diseases they
transmi t : We know about bubonic plague and typhus fever. There were something
like 2000 cases of typhus fever reported in the South this year, and there is
the probability of eight or ten more unrecognized cases. Then there are
~
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meningitis, 'l'n fectibus jaundice • .' rat · bi te fever. trichinosis, ' <!Warf·· tapeworm,
. se'\fetal other. ·tyPes ·of · intestinal parCisi tes, . bacillus ·· enteri ~idis ;~ aii~' two or
:thtee diseases·· of'·a.n itnals ~ Re'c ently, ' one species of rat -has<·bee.ri successfUlly
·inOculated with poliom;y"elitis ·~ ··:which gi'lles rise: to the ·possibility ··that 'it may
.. he a ·vector. " Tlie ··chances ·'are " th~t the list :wlll ·be incl'"eased as ·we "learn more
of the .: ra£,.
.
. :.
.'. . '" ..
That is a sufficiently large list of diseases to incriminate this.' aRimal.
In addition. the rat causes tremendous economic loss. The Department of
AgricUl ture.·.· considers it well. \-Jorthwhile to expend v·e ry ·.large "'sums of·.money
.to eradicate the animals. ,Now., . in. cities where butoni'c 'p l8f;ue oCcurs ~ the :. "
only problem is the control of rats. Control of fleas is a ' ·side issue ·becaUs'e
the flea goes from rat to rat and from rat to hUIT.k~ being. The effort is
directed primarily against the ra.t. It might well be directed primar.i1y · . ."
against the flea. but to date no one has given us any effective means of
controlling fleas, : except 'by '" eliminating and controlling the rat. - Some time
another effective 'method of. flea control may be' discovered. '
.

"

.
When plague appear.s . in a ' city" the immediate concern is to kill "off
rats a~ :fast .as you can. . 'It · is an emergency that (.Jas to be met quickly, .and
it is. met by an eradication campa;ign. How • .I would like t.o draw a. distinction
. petween . that and the control of r a ts on .8. continuing or permanent basis. Control
of all· these other di Geases of rats cannot be ' met by an anti-rat campaign.
Temporary cont ~'-0 1 of llJ.ague or' other diseases · 'c an 'be achieved by this. 'means,
but if you want· to conti nue to control' rat-borne . dis'e ases it can. be done ',only
through continued. control of the rat--not just a campaign lasting a short period.
fA
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.

.
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.

".' . In a plague compaign. ·the first 'e ssential, of course, is ' an organization
to 'plan and direct ·. the campaign.' It is impossible to go into det?-il ; ~bout this
now, .and. there is no need to do 's o because: Dr . .Creel has covered it c'o mpletely
in' his paper on the control 'o f plague. The ·next step is to make a survey ~d .
find out where ~)he infection is.' . In the :,sUrvey the laboratory, 'o f course, is
an essent.ial f ~s,ture and should be established. :at once. The trapping force . .
must be set to 'IA
Tork, the rats must be carefully tagged to indicate the locat'ion
in which they were trapped, they must be brought into the lab oratory~ examined.
and then intensive eradica.tion is instituted in the 'places "jhere the infected
rats were found. Human cases frequently give the first hint as to the foci of
infection. On'.; of the prccedures is to intens:"fy efforts in the areas wh~re
human cases app: ar. The era.dica~t.ion method used , in the past ha.s been principally
trapping, with poisoning as a ·secondary procedure which was for~erly relied upon
more tr.an it is .now • . Rats get qui te \tt.Tary 'o f poison. At first they "will take
it· readily, and if it · is done by trained persons it is qui te effective fqr a
time. The main dependence) ,however, is on trapping, and it is the method which
can best be carried on for a long time with results--definite results--of reducing
rat population. When the focus of plague is discovered, fumiga.tion is undoubtedly
one method which will quickly eradicate infection in the area. It should pr'eferably be done with hydrocyanic acid, which, in the hands of experts, is a
highly effective procedure. But it must be done by experts; otherwise, of course,
people will be killed by it. In the second outbreak in Hew Orleans, the great
majori.t y of infected rats were secured. by fumigating· buildings where human cases
had occurred. Wherever a case ·was located, b.uildings were at one;.;e fumigated
with hydrocyanic acid. It was' not unusual to find 10 to 50 percent of the rats
with plague--the gTeat,est nU'Tlber I recall was 59 plague rats on the table at one
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time, or at least 59 which had been macro scopically identlf~ed. ' ,The total
number of r~ts in that bu ilding was abo , ~t 130, so it was approximately 50
percent of t hem.
, 'As a' long range mea.sure, \\1,e generally advocate rat-proofing. There are
several kinds and degrees of rat-proofing. The permanent type of rat-proofing
is a very expensive proposition, particularly in old buildings. It is so
expensive thc':1.t there bas for years been an extensive ' search to find some method
that would obviate it. In new buildings, it is not ,nearly so ,expensive. It
can be incorporated in the original plans'; after a while, 'the community gets
used, to it and ceases to object to ,rat--proofing buildings. I think San Fran....
cisco is the best example of that. " Ever ' since the outbreak in 1906 there has
been provision for rat-proofing of new buildings. In, ~ew, Orleans where t,h~y
have a similar ordinance, t he r &,t-proofing of buildings :b..as not been kept lip
. sq w~ll as in San Francisco
Of cOUrs'e there are many reasons for t bat, one
being the difficulties of construction in that city-. As a result, t he city at
pres,~nt ~s quite as heavily ' infested with rats as ~t was in 1914.
e

Various other. procedures have been tried--the most recent one to give
some pr,o mise of a cheap method is called "vent-stoppage" a nd is b eing tried
in Georgia. The' idea is t.hat if t hey can get t he r a ts segregated into units,
,they can kill them off in t hose units. 'rhe plan adop ted ~Jas to c,l ose all the
'openings in the peripher ies of all the buil~ings, so that t he ' rats living in
the ,building cOludhr~ get out and t hose o~tside couldn't get in and reinfest
the building . No effo r t was made to rat-f roof t he interiors of t he build~ngs.
In several small comrrnmities i n Geor.zia, this bas worked like a charm; for example, in the town of Camilla, about two or three years a.go" they had some 80
or 90 cases of t yphuS " and severa l more in the county . TJ:1ey applied ventstoppage to all the commercial buildings--they didn' t bother wi.th residences-where there \JIJas a ny real evidence of rat i nfestation, and t hen they proceeded
to eradicate the rats' in tnose buildings with intensive rat-trap~ ing camp~igns
and some poison . ' The result was rather startling so far as typhus was concerned.
They didn't have an~Y' typhus the next year and the follow inp~ year they had a
tota l, I think, of three cases. The interesting thing is tha t while they '
didn't have any in Camilla, they ' d,i dn I t have any in the cOlmty either. That
has been duplica ted so far as typhus is concerned, and 'gives rise to t he idea
that the infection is more or les, confined to an ar ea where ra.ts are ~eavily
co,ncentrated. ~.lhe same t h i ng does not apply i n the same degree to bubonic
plague. Now, fo r the last year, ', e have been trying out v ent-eto~ . in
the larger community of Savannah. We have vent-s topped an area of 12 blocks,
and retained 15 blocks as controls, but with trapr ing under the same circumstances in both the control area and vent-stopped area, to date the results
have been r a t her disappointing . We are not sure, as yet, however, whether
the experiment is going to shm\T us anything definite or not. Carried on for
another few months it may yield some results. There are some unusual condi tions
in Sav~~~ah, but I am of the opinion that the plan does not work so well in large
communities a s it does in small communities.
DR. PAR..'8.A.N:
What was the measure of results?
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DR. C. L. WILLIAMS:

, , The measure of r-eRul ts '~~ 'Jld be tlJat in the vent-stopped buildings the
rats would disappec:r and finally there ',vould be nbrats trapped, while in the
control area the rats trapped would come down eV'3ntually to a certain level and
stay th~r~~ ; One difficulty has been that in most of the blocks one or two buildings · have ' falle9. to show an~T marked reduction ir{rats trapped, and it may be
that in th0 g e .buildings we have. mis.sed some openings. I may say that Savannah
is an old city, and the constrilction of some of those buildings is something to
behold. Ther·e are rat winds and runs which I think even Dr. IVleyer would say were
new to him. It is one of tlle fe'w: p]aces where I have 'seen a rat-run from the
building through a broken sewer pipe into the sewers. There was no question
about it being a rat-run.
.
Now, 1 don't believe in a rat campaign as such where you-have a serious,
immediate menac~ such as pln@le or a very severe outbreak of some other ratborne disease. .1 beli eve that the rat reprt.::~erits a continuing mew.ee lJ ~hich
should rece.iv~ '9ur continuing eradicative efforts. Plagu.e bas been menacing us
for the last ' 40 years in the \vest. We he,ve typhus growing steadily in the
. South. We have all the other rat diseases, and we have enormous economic
loss. In my opinion, the rat certainly warrants the establishIDent in all
heal th departments of a rat-'control division. In the area where we have field
rodents, that m:1.ght be expand.ed to rodent-control division, since the two problems ·are closely lir~(0(1 together. 1n areas where the field rodents are not a
serious menace, activi '~les might be limited to, rat control. Now, that brings
me back to the point I m'de this morning in discussing Dr. Akin's remarks on
ship control, that is, the inspection of shi ps f0r rat infestation. The same
thing can be applied to land. I see no reason why a health department should
itself engage in rat eradication measures. I consider the rat to be 'a sanitary
' menace just like any other sanitary menace with which the health department
deals. In the main, it should be treated. like any other menace \"hich the
health department instructs tne t enant or the property o~ner to take care
of . I have the:; feeling tbat the health department should mcdntain an expert to
tell when the premises are infected., to tell propert~T owners how to eradicate
pests, and, in some instances, to enforce control in individual premises . But
I don't think the community should itself en a.Ge in rat control or rat-destruct i ve campaigns .
There a":A many methods ""'hieh a property owner can employ: He can do the
work himself as they do on ships. Most operators of ships today undertake the
work of killing the r a ts themselves; q1..1arantine stations do very little of it
at the present time. Or as a pro-~ertJ; owner he can employ others to control rats
for him. An interesting sidelight on that is the exterminator--the comrnercial
exterminator--whom I know very well , because I have been trying for 10 or 12
years to help them raise their standards. The present-day exterminator is
likely to operate on the principle of killing off enougn rats to show results
to the property owner, and leavino enough rats so that his services will continue
to be employed. The establishment of a central organization, however, which wo'
require that premises be maintained rat-free, would enable the commercial exterminator to base his methods on the necessitJ' of maintaining places free of rats,
rather than allowing them to continue to protect his business. Of course, the
maintenance of inspection 'Nould be at the loca~ level. At the State level there
would be experts who ';IIould be available for consultation and demonstration .
And at the Federal level t here would be, in addition to tnat, facilities for
... 40 -

training rat-control operators. The facilities of the Public Health Service are
at present available, and a nwnber of people are being trained. 1,1 think that is
one of the things that the Service could very 'well do.
DR. FARRAN:

With your pe,r missiol1, I should like to. calIon the ,representa.tives of ' each
of the States ,to discuss primarily the proble1!.l i n their respective States. !
think we h~ve enough ,of the history, but we need to discuss , the present problem
and the present activities of the States with reference to plag'.le control,
together with your indivi&1a1 recommendations as to what should be done and what
part should 'ue done by the Public Health Service. Since California is a
leader in this movement, we will ask Dr. Brown, State Health Officer of California
to report first.
DR. BRO\VN : ,

One of these maps shows the situation in 1941. This map is not very clear
to :the people in the back of the room, S.o this is the Oregon line, and here is
California. Our two cases in Siskiyou County are"me..rked in red here .and here.
The infected areas are indicated in light . green, and you see here in the Bay
area the following counties: C'o ntra-Costa, .Alameda, Sa..l1 Francisco, the southern
portion of Santa Cruz, Monterey, and Kern. , This year in Siskiyou County there
has been a return qf 13 flea pools from Douglas squirrels. In San Francisco in
Mayan infected rat was found in a Richmond garbage d:wnp, and our efforts were
greatly increased from that time on. At the present time we rave eight field
workers, eight trucks, laboratories, 20 men who are spendi~g t heir entire , time
on plague, and one add.itional truck spending one-fourth to one-half time on
plague. The areas I rutve just indicated have received the most attention. In
all of these places the positives have been returned since approximately the
first of July . If we hB.d more workers to cover a larger area, and if we could
examine more pools of fleas, would these areas which we now see in white remain
whi te or would they show the green of infected. areas7 In Ivbnterey, in t he
southern portion of the county, there were eight pools whicn were returned
positive. Kern County has a total of 35 pools positive and 14 positive ground
squirrels. Recently Dr. Parran visited the conference of t he city health
officers of the Bay area. A discussion was held concerning the approach which
the State health department has to the problem of the control, and the following
recommendations for action were made:
"PROCEDURE :
'~ivide the area to be covered by trapping operations into trappers' districts, giving each district a number. Assign one trapper to each district.
For the purpose of collecting fleas, each district shouJd be subdivided and
numbered, and should preferably cover an area of not more tnan two blocks.

"Trappers should determine by inspection the number of traps to be placed
in each location, and should keep a record of traps so placed.
"A tag carrying full information as to location of the trap and the date
shouJd be attached to the right hind leg of each trapped rodent before it is
removed from the trap of premises where caught. After tagging operation ~he
rodent shall be dropped directly from the trap into a paper bag. This will
eliminate unnecessary handling and consequent loss of fleas. No attempt should
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be made to kill or remove fleas from rodents except in the labora tory by trainqtl
J?ersormel. Paper bags .containing rats should be kept tightly closed and tied
wi th string to preverit the .~scape of fleas. Each bag "should be 'dated. and marked
with district· and subdistrict number from which rats were caught.
I~ihg the rodent survey campaign special effort should be made to see
that garbage and other possible rat food is stored in metal containers which
are kept tightly covered and emptied at least once a week. ~~terial such as
boxes, lumber, etc., which may afford harboring plac'e s for rats, shm.lld be remove
from premises or elevated at le8.s t two feet above the ground."

The basis for recommendations or suggestions of this type was the fact tba
while we had a COLlnty in which no infected area was known, 'when we put crews into
. . ..t hat area we found Bmpie.- proof of the exis fence qf a ' cohsiderable amount of '
rodent plague, which had caused two or three human cases. It brings up the
question of these Coast cities. I am greatly interested in Dr. Williams'
statement that it is the rodents in the cities which produce the greatest
contact with human beings, . and the question that I would like to ask is this:
Do ~.Te know how much plague exists in the rats in the cities along the Coast?
And I think ~ would make a plea' tl~t 9ur survey activities be increased beyond what they are a.t the nresent time. t:Je have eight ' trucks and twenty trappers. In the State Department of Agriculture, which r~s some Federal 'funds
and some Sta~e funds, there is one truck and one crew who devote a portion of
the time to the .plagt;..e problem~ . The Social Security budget has a total of
$78,]60. Our State hnc1get bas approximately $14,000 that is spent on the rodent
plague survey. '
.
DR. PARRAN: ·

Have you an ' estimate of the amount that the State Department of Agriculture spends on rodent control?
DR. BROWN:

Unfortunately, I don't have that.
DR. FARRAN:

.'

Have Y9u any -estima't~' as to what would be the additional amount needed
in California to make a permanent survey department to deal with the problems
of plague, as well as to carryon addi tiohal j?lague control measures?
DR. BROWN:

I don't have those figures. That could be arrived at from the cost of
the trucks in operation at the present t-ime.
DR.

FARRAN:
Could you give us that before

~he

meeting adjourns? .

DR. BROWN:

Yes, sir.
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DR. PARBAN:

.. Ts this· · a :matter "which :frou ·think ~ the State' :of .California alone can
handle"'with ·Federal aid?,::·· .'..
r'~~
"

..

•
# . .

..

DR. BROWN:

With Federal aid, yes.
:DR.·· PARRAN·: "

...

\

.~

..

With the present volume of Federal aid?
DR. BROWN: '
. ... -

0

'

,

•

"

•

'

I rather doubt · that.· the.· State would be ~ble to. · ~dle :it w:itho:ut. f~t:4e:r
Federal aid, from ' the' experi.ence I have .had up .. to · the present. time. ~h~ public
may become more concerned with the situation. After the discovery of the infected rat in Richmond I appealed to the Governor, who in turn appeal.e<;l to tl1.e ·
legislature. The legislature made a grant of $10,000 for plague control
measures and for enlarging the laboratory .facili.t ies. At ·t:qe State· Hygi.enic
Laboratory we can now handle approximately 500 rats a day. We felt that
many would be coming in from the cities along the East Bay with th~ inGreaseq
work they are doing, and , much to our surprise, we get only approximately 200
a day. Nevertheless, t le additional grant has been ~sed for the laboratory
because we are terribly overcrowded.
. '.

, .

DR. FARRAN:

Dr. Stricker of Oregon.
DR.

STRIC~:

Mr.· Chairman: We have operated a truck in Oregon since 1934, after the
death occurred in Lake County, and every year since that time, from probably
the last of February until the first of A~t. That one year we did operate
the truck on the West Coast in the counties and 'Nere not able to find anything
positive in that region. We relied strictly upon the county agents to tell
us about the r ep0rts of farmers on deaths of rodents. We followed each report.
Around the infected areas in the Owen Mountains \\Te have a si tua.tion very favorable
to spread the disease. The cabins there are occupied only a few weeks of the
year, and the rest of the year are inhabited by the rodents. . We have warned the
county and the man who owns the cabins of t he situation. In addition to this,
we have the cooperation of the Department of ~iculture and Sta te Biological
Survey people in destroying rodents. We have to rely entirely on the Department of Agriculture in the highly populated areas. The farmers tnemselves will
sl~ply the money for the poison, but the State has appropriated only ~5,000 for
the eradication of rodents and a like amount for the truck. The rest is
supplied by the Social Security funds.
DR. PARRAN:

Do you care to elaborate further regarding your own views as to the
of this matter?

serio~nes's
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DR. smr CKER:

The p~~'sent si t~·~i·~;n ':is ~d't ~~t'irely s~tisfactorY.: :. r.·triink w~ 'pro'bably
will have to put another truck on next year, and I think the su&gesti.on 'made' ! ..... :
by Dr. Meyer with respect to our full-time effort and work applies as well to
the farmers.
. ' ..
DR. PARRAN:

One additional truck will be satisfactory for survey and also for eontrol
in those cities?
..
. .
DR. STRr CKER:
... Control is another., question entirely. The eradication of rodents . i.s .
costing "considerable· money. r don't · know: ;how ~ch. money. you need for .that--:
quite a ' ~um' of money because of 'the ..vast areas cover.ed by ' rodents.
.
DR.

. '.

p~:

.Is.

~.hat ~

problem for the State i tse1f~ .

DR. STRICKER: .

Yes--with assistance.
DR. PARlUN:

What about rat control in the cities?
DR. STRICKER:

-IIi the '· o.i ty of Portl~d we nave examined ra:ts con~inuous1y si~ce 1934.
One year there· .would 1;>e a . campaign . to eradicat·e. rats, tnen it 'would drop off.
DR.

P.ARR.Al~:

Biological Surveys operate in Oregon?
DR. STRr CKER:

They do, yes.
DR. PARRAN:

State or Federal?
DR. STRICKER:

Federal.
DR. PARKER:

Dr, Parran, r think it might be of interest to discuss the dual organization of the control program in Californi~ whi~h was organized in 1927 when the
.

~
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State Department of Public Hea.l th found itself not able to secure funds for'
rodent :. contr.ol \V·o rk; .~ but the·.: Dep~rtment; .o f:·AgrAcul.t ure · w:as 0b;Le.,~<? ,::~ey~,~ . . ·~he
hecessary filnds ·.-:·-· If I .a'11, properly . informed·"ther ape: ~pending ' !)80·,.oQO: i ~·,· year on
rodent control~";'rodent~: cont!:'!)l part.i~u1e+.1y~ . f.r:olll -t ·4 e·.. vi:ewj)oint. Gf.· tb.~ ;·agr.lcul':' . ':
tural intere.sts"'!'·""but · i.t:. is 'understOO'd that ' ~I+Y t~1p~ plClgue is lo.cated-, iA:. a" givE?n..'
area in California it .is:'· their : partunount funct·~o~. .· to, :.i~.s.~. i tut·e 'co'ntrot measUres ..
Tbat $80 ',000 isn't · tl~.e ',ent,i re : expend.itur~ :be~all:Se t~e cost is· dis.t r·i-but.:e d .as · . '.'
follows .! ': One-third is .· l~aid by the Stq..t e.; . on~-tl::lird·, ~y~ :t he · coUnty, and ·one.,..t!iird
by . the .bolder. : of.,,:tlle: 'l:)rop erty, and the · owner... of, the·: prop~rty can very . \\T·e~1' "c6.n- '.-..;
~ribute :his ·: th~rd ·· in. , the form :of mqnua1 ' lapo.r , by fut'n,ishing horses,. ~tq . ..·. ·So.: .
~he total expend-i ture ·for . contrQl"work ..~s . really ciqse, to ·$ 1.6 0, .0 00. Th'e ' ,', .: ". ".:
Biologieal "Survey·. is dO.ihg control ,work ·o n.+y · in : the . nat~op.~l forest. : The,! rJ~s.t : ...
'is all·:.done .. by. tb,e . Stat.e · Departmen~:. of .kricvJ.tl.:u"e..

· '.;.'<i : ,' ...:" : ,,'

"

..

~ .

.

':

,.

'-, .. ,,:

~".: . '

".

.

The cost of running a truck is 'a bout $13,000 a year.
DR. EVANS:

::',

:."

·Dr .· Farran, when we s't artBd :,out in 1936 . to try to get . s..om~idea . of . the ·
plague 9i tuatibn in the · State of .· Washington we had an. opportuni ty.· to become .
familiar · with some.of ·t he ·.o.ld h'\mters' record.s dating back as . far · as 1896.
..
Of cOUl'se, ':a11 you · can' say 'of t he .hunters'. recor ds is toot.' there ~ were epizootic~
among rodent·s ·:in .' eastern Washington over. the same areas ' in which we . bave · plagu~. :
We 'continued ttving' to find plat:,"'Ue .for a number or,years and, recogniz.ed thc·J~..' ~e. .
could ···hunt 'in certain areas year after year; one ·year w·~ .Would: f1..Jld plague ·.a pd · .'.
""l1other we w,ouldn r t. We started reporting ' that so far · as;":bl~ntip.g squirre~s;, is . .: .:
,,,:mcern@d<w@ could hoot them for years anc1_ arrive.. <;tt;: the .,st?l!l8 dc?-~a! . so ~.~'. fel:t . "
that we .:.wer.e disinterested until such a time a.s t.h~ q\l~!3,t_iOn... w0~··.·:r_a~sed ~bout > - .:--. '
eradica.tion·. · .Of course, we have had plague in~ S~·~ttle,: .1PClc~· in!· ~arlier .. days:. ~ ;. .. ,'.:'/
I think the interesting thing is that ·we find .. 9W' plagu.e.i: ~~nn~l.1g . d<?~ ~in~y .) ".,"
through thes e counties here. some of it ·running . over into· the 1?~ue .m0UIl:tains., 7
and that in 'other areas not separated by.. mountains w~ .: fi!ld no.,plague.. We .
say that perhap3 rivers afford a barrier, but.we find plague ~cro.ss .river·s , - 90 ; . . ~.
I must · confess ' tbat I am a little . con.fus~d. '.
" . '. . ' . "
.'
. , . ...
I

'J

.-

can .... ';

. We bad two crews this last surnm~r : cooperating with : the PUblic Health
Service. Tbe·y furnished· the men and··we furnished th~ ': mon~y, and we .have tried
to carryon some program of eradicat :io!l~ "': concentra~ing particularly-' around· !: .
marine areas. Cind. .· arQund areas of previqusly· as~ertai~.ed foci. I am: of 'the .....
opinion that we will either bave to do a 'J'Jhole lot more or stop altogether" .s o
I was very much interested in the somewhat controversial remarks offered here
this afternoon as to how easily it can be done.
I am not so sure ,but ..what ·. i .t is· not pQs:s.i.b le. ·,to· conclude' tbf3,~ . w~: Raye
foci which lie dormant for a year or tpo, then become apparent, then lie dormant
again. Some of our work has led. us to suspect that. I don't know ho~ . ~ to· pro.ye,
it definitely .
, .'

DR. PAREAN.: )
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DR. BERRY:
~;

! '

Do'ctor Parran, ladies ' and gentlemen: 'The survey ' work to Q.et~rm~~e the
extent 'of ,the infection 'of plague ': in ' Idaho began ,in ~9J,6~,' That year" "in "" ,
connection with 'so'me work' done 'b y the United ;States ' Public Health Service" :
we equipped"a , truck ,and .sent
crew into ' the field for about ,two or , t~ee ' ,
montps, 'and again 'the folloWing year. 'At that 'time, we found ' infection : in :
the ~per "Snake ,River Va~~e~T and ' dow~ in the ,southeast,e rn p9Xt of tpe ,. Sta;te.,
The following year the infection was still present. ,' Some work was done: over i,n ;
the southwestern part ,of the State;, and, at that time plague was not found ,there. '
Unfort~telY,. t~e whole program at that ' time. and for 'the next two ' y~ars, got
tied Up in' a "poli tiCal kri6t, ' and due to ,some rather "large headlines ,it was ,
decided to discontinue State coopera.tion ' for two "years,.' ,This year, ' we aga~n
ran the truck out of the barage, got it painted, sent it out with another crew,
and did most of our work IIi the reBJon around 36ise , and : to , th~ .' we~t Cind,a little
to the south.
' ,,

a

The , boy w~o died last year lived at :iJmmet, Idaho. Emmet is only Jj ' 'miles '
from Boise. That death was really what enabled us to, ,put" the tru~k -~ack ~nto
the field this spring. Only one complaint wa.s received regarding , that ,work-. We
fo~d, our' greatest" lnfection, Dr. llirrison bas pointed out, in the ,region ' immediately so1ith of, 30ise; in the neighborhood of tbe 30ise Air Base,~ We found. "
numerous ', foci "of ' infection. There, to the west over, towards the 'w estern part
of the ' St~t'e", " north 'a l(,ng the river up ' to ' Payette, and : to , ~he east over in Gem
County. in' which Emmet' is , located~ Infection was found no,~ only in the squirrels
thems~l'v~s_ , "but in , the 'fleas on' the premi.ses. , We had , a rather :rainy season' in
Idaho ~his year,,' and part of the time the weather was not very cond~cive to good
work. Followfng "the work in this area, ' we s'ent a cr~~ ,down: tnto Twin Falls,
Gooding,. :,'a nd 'Lin'c oln '.c ourities,' ,and, we did some work uP ', toward , Haile~r; and in ',' '
Camas Co\lrity. "We ~idn 't find infection, as I remember , ,': .1,I) : anY;"of t~~ , PUrrows
or in .a:~y of ' the fi~s ' collected from the burrows ,in. that: area.,: : ~ollow~ng ~bat ,.,
the ~ruck went:, north ,over '\he north-and-south highways" and diP., some wo~k; iri'
Idaho County 'and 'c)'v'e r as far' as CoeUr D' Alen'e '. ,' The .weather in,: ,.t he nor~4e~p , '
part of the State \Vas rather storm.y almost the 'entire.' ,time, ,and ,~the" vege~ation
was so rank that .it was impossible to find many squirrels. No infection was
found at .that time' ~ " We plan' to put ' t.h;e' truck back 'into use next year. ,following
the work this summe;r, ' tp.e ' :9Iological Surve'y , to€;ether. with s:ome', other gTpups in
the State, particularly "the ceo,. Undertook 'cons'iderable ,e radication. work"
,
particularly 'a~ound the 'Bo'ise Afr Base. ' Reports following that ,,Work, apparently
indicate 'that i ~ . i'~ ,' qui t¥ ' successfUl, and we 'c an 's ay' that the s.q11irrels ,ar'e now
very scarce.
DR. FARRAN:
" ,'Thank :;you', D06~9r ' Ber'r y'. ' Doctor :Cogswell of-Montana.
DR. COGSWELL:
IVJr. Chairman, you know that I don't do much talking. We have a ,
her.e from IVlontana, Dr. Carter, but I am going to start the '
discussion . .. In:. Montaila"li6 human,'cases of plague have been ",re'ported., For the
last several years we have had a truck collecting these rodents and examining
them. Infected rodents have been discov.ered., in four counties. Last year the
truck was out during the whole season, and they didn't find a positive case.
This year infected rodents were found in a new county--Valley County. Now, in
repre~entativ~

Monualla, we haven't gotten as excited over this question as you people, for the
simple reason that the plague kills off these rodents. That. is one good thing,
and another is that we bavej.l' t got the fl~a tpat transmits' plagUe. ' Now. under
those conditions, would it be in accordance with good policy to enco~age the
spread of plague among the rodents? I think that is a question that you won't
all agree on.
.

DR. COGSWELL :

That is 'my underst~ndlng~

Dr. Parker, does that check with your information?
DR. PARKER:

That is true. There is only one locality -in t he State where there "
are any rats; it is in Ferglls . County around Lewiston. Rat ~ :bave spread over
100 miles from Lewiston. ' Of course, t here are fleas. on the rodents, but none
that normally. get c;>n ' man •.
DR. FARRAN: . . '.
I should . like to have' snme further discussion as to the distribution of
the cheopis, which is primarily t he flea that seems to transmit the disease··.
to man.

Dr. Hamer of Nevada.
DR. HAMER:

Dr. Parran, I don't believe t here has been any work done in Nevada except
that by Dr. Meyer.
DR. PARRAN:

Do you consider the problem important?
DR. HAMER:

I do consider it of some importance. particularly around the only resort
we have--Lake Tahoe. It seems that some infected rodents l1ave b~en found
there, and I believe there have been two human cases in or near ·,that locality.
I do consider it of some importance, and I believe that the fatal human case
in Oregon is probably the one that came up from California to t his county-wasn't it, Doctor Stricker? So. really. I don't believe eno'ugh work has been
done to determine very much about .it.
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DR. PARRAN :.
Thank you.. ' Dr. ,M9.nning from Arizona.
DR.: MANNING: '
We have ver~r little infornation on Arizona as far as plague in anlmals
is concerned. Infected prairie d.ogs have been found in one area near the .east
central part of the State. Work has been done by the United States Public"
Health .Service in so.me of the ,northern portions of the State .south of ttle
Utah line; otherwise nothing of importance has b.een dOn'e . 'ther'e . Aside from
what United States PUblic Health Service field party' has done, I'don't' -know
of any ~ ork tInt nas been carried on in Arizona. If it has, Doctor Meyer would
probably know. The only infected animals that have been found are 'prairie
dogs.
DR. PARRAH:
Thank you very much, Dr. M:tnning.

Doctor Scott from New 1ll1exico.

DR. SCOTT:
No work Das been carried on in Ne1J1J Mexico, except that done by the
United States Public Health Service survey ' crew two years ago. A numb~r of
prairie dogs we:.... e fO'.:l1J. infected and a very small number of infected squirrels
were found in .Arizona last yeax in the area \A,r hich adjoins Catron County. No
infected areas were found by the survey crew. I have the report from this
crew covering not only the original areas but some ne~T areas in New ~exico.

Dr. Parran, would you like to ask Dr. Scott about control measures in
his State? I was under the impression that some work was done by the
Biological Survey.

DR. SCOTT:
, I :'lmow only 'roughly. The Biological Survey ha~: been carrying ~n a
poisoning campaign and doing some shooting in or'd er to send material~ to Dr.
Meyer at San 'Francisco.
,
.:.

,

DR. PARRAN:
Thank you.

Dr. Cleere of Colorado.

DR. CLEERE:
As you probably knqw, the United States Public 'Health Service has
maintained an intensive survey program seasonally in Cploradq for the past
sev,e ral years. , Dr·. Wayson is probably much more familiar with this work 'than
I am. I do know, however, that they made studies of most of the counties
just above New Mexico. " They also made studi~s in this section of Colorado this
year, shortly after the report of an epizootic. Iou sent your unit and found
plague in fleas, marmots, and ground squirrels.- ':Je know that we have a serious
rat problem in the city of Denver. "So .we, have both an urban and rural problem
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of rodent control. I can sum up in two 'Hords what the State Health Department
is doing in rodent control work--practically nothing. But we are cognizant of
the problem. I would hate to say that the city authorities in Denver are not
aware of the seriousness of the rat problem. I think we are going to need
considerable assistance both fir~ncially and technically from the United St~tes
Public Health Service in formulating a definite program in Colorado. I might
say that in Denver we lJave been concerned with suppressing two-legged rats and
haven't devoted too much time to four-legged rats to date.
DR. PARRAN:

Dr. McKay ' of Utah.
DR. McKAY
' Practicali y all of t~e work in this 'State has been 'done with Federal
assfstance. We .. f1.ave used some State funds. Since it was done prior ·to my
advent oi;!' the scene, 1. am g9ing to take . the liberty .· of asking lVlr. Br~:lnlhall,
Director· of . our Division· of Uiboratories, to explain briefly just what has been
done and . where
plague ba.'s . been
: found.
'
:.
.. , .
.

.

. ·Dr • .Parran; J s.llCili . 'try to present th~ situation for Utah briefly.. In
the 'sUmmer ,of ' 193.6 : ,\rJ ~ . ~B.d a ·tJ.uInan .· case of plague in Beaver County which
attracted ·a grea t .d~~ . of·" ~ttenti6ii. · ·The Uni ted States Public Health Service
get:lt in two ' of ,.the.ir, motile , laboratories and wi thin a day or two demonstrated
" that :plaglie' extsted , i~ the capyo~' east of Bea.ver. , Very shortly afterwards :' .
they ',d emonstrated ..it .i n the canybn' just nortn of Bea.ver, and 'in another few days
in Clear Creek which, forms a ' pas~ ' over the· mountain. The~ they found plague
'in pr'a irie' :d-ogs " in two .areas .· o~ .the ea.st side of the mountains, on Route
#89, in Garfield County. Incidentally, I believe tbat wa.s the first ·time ..
pla.gue had been found in prairie 'dogs in the United State~. Tlat was 'a ll
the work done that year. Next s~ring we studied the southeastern corner of the :
State. with entirely negative results. We found a new plague area close to the "
center of population' around the Strawberry reservoir--a great resort area-~ ' .
and' we also· found .one, within half a mile of the center of the little town of .
Morgan. Next spring \\1e again operated for three months with"negative results.
Since that time we have not operated any trucks, but the PQblic Health Service ·
has found plague in the desert pack rat just north of Kanab, a few miles north
of the Arizona ' border, and, they have also demonstrated plagUe ln Rich County ~
So altogeth~r · there are actually about nine plague areas in the State. Our
problem here, as we see it, is to get the cities interested in controlling rats.
, There is at lea.st one place where ra.ts and ground squirrels carrying similar
fleas congregate together. We think th~t constitutes a serious danger.
We have not been able to get the affected cities interested in cleaning up
their dumps or cleaning out their rats. They see no danger whatsoever in the
situation. They are just dumping their garbage into piles and the rats migrate
from the dump to the city and back aga.in during the night. It is not unreasonable
to assume that plague might come down the valley right into that area.
We haven't operated a truck since July 1, 1938, and unless we can get some
financial assistance, either from the Federal government or from the Public
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Healt~ Serv:i'.ce,. we :won' t "be ,able , t·o ~, opera te .. .. Qur .,:old ' truck is ,practically '. ~
worn out" so either :a ne~.r one would he necess'a ry ' or the old one would 'hav,e , to
be repair'e d ,and · reno va ted ~ ':: ,
..

'

DR., FARRAN:' ,: ,',' :.
•

-.

..

",

•

I

,I. : '

'

'

,

~'
•

: ,", We 'would be ,very 'glad to hear. 'from any of the representatives of the: '
Department of Agriculture. '

Dr. Keith from Wyoming.
DR.

KEITH~

Dr. Parran, ladles and gentlemen: The Wyoming Health Department
has no rodent cO!ltrol program. 'Ne are g;lad tp ~ee the Uni ted, States fublic
Heal th Service· make ,,their, -investigatIon'.' For several years infected rodent~
have been '~0illl:cl ' in the," weste'r n and south',l]este~n Fart , of t~e State. Th~ 'last "
legislature appr6priated '$30~ 000 -f or rodent control for ' the benefi t of agricul,tur.e, ' but , the , health department has no control over ,those funds." It ,may be that
we can work out some sort of cooperative measure in ' rodent control. ' ' I lived
in central Wyoming for 35 years, and I never saw a rat. In the larg~st city, .
in the State, Cheyenne, there is considerable infestation with ordinary black"
rats. The city dump 5.s about one mile south of town and it is a great p.~,..ace
for rats . . It in ee~ o'ff : in 'the hills where it is 'right ' in t he natural h8.bitat
of the wild , rodents, , 8~) '." that :if these rocients ' 'were ' i nfected with pla€;Ue"
'
it would' be a 'very simple matter for the rats , toacquire the infection~ , O~ . the
west side : of town is a 'fort and a new cantonment, and last ' week a group of men
came in from ,·the United States Plablic Health Service and Mr. Adison's party '
with' instructions, I understand, to try to eliminate' the rodents in the area
adjacent ·to the military acreage. " They got permission from the ' town to shoot and
poison rodents , in , the parts of 'that area that 'a re controlled 'by the city. ',We have
recently ,establis!led, a county health unit in Laramie County where Cheye'nne is .
situated" .and , it is,: m.y .intention to start some type of active rat cont'rol program
in , the , Ch~yenne ' vicinity in' the immediate fut,u re. '
DR.

F.ARRAl~ . :

. ..

Thank you very much~ And now the State which is farthest east' and infected
is North Dakot.a. Dr., Williams from North Dakota', you are last but not least.
DR. MAYSIL WILLIAMS:
I am afraid I haven't very much to say about North Dakota; in fact, I
haven't ' got used' to ' the idea of h.':l:ving plague in North Dakota. It was only
last month that we had' the report saying that workers had found some infected
fleas in ground squirrels in the northwest corner of the State bordering Montana.
We have not', of course, bad any' program and , I ' am particularlY , eager to' gain some
ideas today about '~hat we should ~o. We do have a ' rat problem in ' several ,of our
cities. ..
'
DR. PARRAN:
,

'

Thank you very much,' Dr. ' Williams.' 'Now, would some one clear up the
question of, the geographic " distrIbution 'of the- types of fleas which are
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capable of spreading the disease to man? Who of the acientific people will
undertake that? Will , yoll answer that, Dr. Creel?
DR.' CREEL:

I don't know that I qrlalify--they change the names' of fleas so often.
The common ' flea f01md on the squirrel in Callfornia back in the old days-back in 1915 and 19l6--was the ' Hoplo1Js;yl lus ~mal.QJ:!~ and the Ceratophyllus
acutlis. In any event, Dr. Farran, no cheopis was found on any squirrels. We
have never found a cheo~ on a squirrel in California, and yet there have been
a number of human cases which can be aS3umed to have been acquired from squirrels,
not fro"m rats. The fact is, that any flea in transmitting the disease acts as a
hypodermic syringe. If it transmits plague from one squirrel to another there is
no reason why it shouldn't tl'ansmi tit to a human being. All fleas have their
preferred hosts, and if they are dispossessed of t he preferred host they attach
themselves to a similar host. This is one reason why we have so few human cases.
I krl0W of no reason to aSSwT!6 that t nere are not fleas in Monta~~, tb~t can
transmit the disease to human beings. The scarcity of population, however, adds
to the impro'babili ty of a flea going to a human being rather than to another
, rodent.
'

" , :b~~ Par ran , I Cfinnot give' you the geographical distribution of all of the
various fleas. ' I ' t hi nk Dr. Creel's point is very well taken, nallely, that we have
no concrete evidence that many of the fleas "'Thich have been experimentally proven
to be carriers of infection will not carry it to certain rodents. I ' reel ' that we
are not justifiei in saying that we have fleas that won't bite man •. "As , we go on
, with. these, sur.vqys we do find that there are rats and different kinds '0£ fle'a s in
,these "places, 'a.lld' I think it is dangerous' to assume ,that, man ,can,'t bepitten by
's',ome ' 6:[ them.•; .' ~ ' am sorry I cannot give you' the geographic
. di~tri.buti6p :o~. fleas.
.
.
.
~

.

,

..~.. :.. ':.

.'

'"

, ":', ' D~:", :F~rrari, you were asking ahout cheopis , in ;th~ , ~~~t. It ',. ~s. · beeI?- ":
, recorded in Arn~s, . Iowa, and 'Lawrence, Kansas. '" To the best of my knowl~dg~, ;', the
flea~ or rat s: ' iz:! ' 6i ties farther 'east than tr.at ,have :never be.en examined. 'If they
'have, I havene~er heard of it.
DR. FARRAN: ' . ' .

One impression I have received from the discussion today is that there is
quite a lot m'o re we need to ' learn about plague. What is your pleasure,
gentlemen? I think we have heard ,from all of the State health officers-have I overlooked anyone~ We have ~ one hundred per cent attendance here of all
of the States' concerned. What ' is your pleasure from this point on?
DR. EVANS:

I don't' know how many other States are faced with this situation. Our
squirrels are out only part of the year. We try to use our crews on other work
during the ' remainder of the year. That presents something of a problem. If it
is possible for a State such as ours to call upon the Public Health Service for a
training crew and conserve such funds as we do have and throw them in at the time
when the squirrels are out on the ground, then we can tie up our equipment and
- 51 y

let it wait over the wintet. o.r, is. th~re some way of pooling equipment or something of that kind? I have the impression that this program. has . lo be headed by
the Federal Government. The States should cooperate and ·assist in the planning
of it, but the Federal Government sholud perhaps coordinate the efforts in vario~
States so that one State doesn't come up with one set of conclusions and another
State with another.
DR. McKAY:··
·So far as actual mo~bidity ~nd mort~lity are concerned in this State,
tularemIa is rrtuch more of .8, problem . than· plague. . We realize that eradication of
our · rodent pop~ation--qnd when ~e get into tularemia,. we get into the jack.rabbit · field--would be physically .impossible. Tha~'p~se of it loOks very
.di~couraging t ·o me. I agree, he ',vever, \V i th some of the speakers tha tit would
be ·money viell ·s pent to center our· energies as a State depart~ent of . heal th in.
cooperation with the · cities, . principally because it is· ~n .the · cities' where ·you
·find dUmps and large concentrations of rats. In these Western St~i.tes, ..wi tP·· our
tremendous st"ret·ches of open country, eradication of the wild rodents if? 01:lt of
-the· quest ibn, and "the determination of foci of plague infection "is d.if~icul ~. One
can . conclude · f rom the discussion here today that result'"s are difficult · and uncertain, and that we will be shooting in the dark when we go all-out on a program
of extermination. But I think we can profitably spend what funds we have and
what may be made ava.ilable in cooperation with our larger urban areas on a .
campaign of rat exte:":l!lj.nation.
DR. IVlOUNTIN.: . .
In preparing the program, I put · myself down to s~y som·~thing · about Federal
participation.•·· . I want to' raise some issues before we leave. First" of all, our
deep concern·· about plague. I say ."deep , " and I persop.ally feel that way, being
the Chief of" the Division of Domestic ~rantine, Which -was organized chiefly
to prevent the occurrence and· ·s pread of disease. If anything should happen ·i t
would be pretty serious, since "Je bave had our warning that plague is widely
distributed throughout the western part of the United States. How far east this
infection extends we do not know, but we have alreadJ7 found it in the Plains
region . . Whether ' we should attempt control or merely observe, I think is a point
we sh:~nlld d·ec-ide here today. If we decide to do something in the way of control,
that something ·should take pretty definite· form. It should be an integrated .
type of program which would be comparable in great measure from State to State.
We could then go before the Nation and say that we are aware of the situation and
are doing something about it. \ihether we should attempt to control the rodents
on an area-wide basis--I mean a Western area basis--or whether, as has been
suggested~ ·we confine our efforts to reducing the gro~d squirrel population
around cities . and the rat population in the cities, are decisions which I
thinl:c we· ought to make.
I don't think the · desultory kind of action we have been takin@ in the
past few years is going to get us ~~1here. It certainly doesn't seem to be
pointing up towards .anything . except gathering a little more information. Of ·
course, we would like to know more of a fundamental character. We also need
to know more · about- the nature · of'our · job ~~d how to go about it. :But it seems
to .nie · that· ··we ·have ~ea·ched the point now where tile discussion Should be on
what we are going to do in . the way of control. \ve have satisified ourselves
that distribu~ion is ·widespread. It is ·getting worse. When we come down to
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a plan of action, the :first thing we have, to tlUUik about is money. Then we
have to think of lines of authority--in other wDrds, a scheme of ,action.
I might say the money that is going ihto the plague program at present is
something as follows: Tnere is in round fi~es $51,000 of the epidemic fund
of the United States Public Health Service which is being used chiefly for
defining,'the areas and reservoirs of infectiqn. In addition to that, $124,000
in r 'ound figures is go,ing into the program zrom the States fer essentially the'
same purpose. In other words, a tot~l of $175,000 'in round figures; but, of the
$124,000 going in from the States ', $99,095 is Title VI money which is' reallocated
by the states and $24,905 represents actual S~ate ' appropriations .. ' The exact sum
that is going 'i.nto plague work may be a little more or a little ' less. ' ~ This is
the best approximation we can get from budgets on file with the Public Health
Service. As you understand) it is difficult to give exact figures because, one,
person frequently does other ,j.obs at differ,ent times of the year; so, while I
say these are not absolute figures,' they are good enough tor.' ,the' purpose of our
discussion here today.
,
We ~ve recommended ,to the Federal Security Agency tbat our appropriation
for n:ex:t ' year-~-t.hat is, beginning ',JUly I ', 1942, be increased to $270,000. The
States ' also- will hcive to '.increase their a.mounts. How the' Agency will treat,
oUr Teq-q.est, VI e don ~ t kno\-,. " Nor do we know what its fate will ' be at the hands,
of the 'B-udget B-LlTeaU :{~~a. Congress ~
, Now let 'ds rever t specifically ~ to , the, ,:co'ntent ,of the proposed program.
Suppose we continue at the same level of appropriation or even if .it should
be increased---should we go on mapping out foci of infection or should we
perhaps in addi t ion carryon some ed-Ilcational work, such as teaching _people'
to stay fJ..wa.y from squirrels and other rodents? If we adopt such a program,
, how 'i:Il:L'1.y 'years 's'hould that -be' c6nt1:nued--:one, two, three" 'or .four-:--:or' :nave we
got 'eilough' inforrratio'n of' a surveycl1aract,er at , the. 'p!'Bs',e nt time? . Should ,:we,
abandon the kind of thing we are doing, and put all this money .into' control
work?
~o far we have only considered the appropriation of the Federal Government
and of. t'h e St~tes. We have learned from experiences ' ill' other -lines of work that
the cities can be stimulated to' 'put considerable mO'ney into ' control work. '
Perhaps a large part of our efforts should, go towards getting cities to take
up rat coritroi - \~_or~, 'incl udi~g better disposal of garbage. ,As I understand "
it, the' ,p roper' method of garbage disposal -is que :,of the most effective ways
we have of taking care of the rodent problem. '1 ,haven r t answered any , quest-ion,
l?ut these are the ones facing ,us. , 'They are the ones 'upon which at least some
"tentative decision should be reached before we adjourn.
"
..

Dr. Parran has asked for suggestions as to how we should proceed from
here ,on. , In preparing the program I ~~d in mind that he would summarize the
discussion. Per~~ps the discussion has been too disjointed for summarization.
Perhaps we should have a committee report back later this evening or tomorrow
morning on a plan of action, the content of the program that ought to be pursued,
the distribution of the cost, etc.
'
"
, ,I ~ould suggest that we reach decisions on all of these points and have
them set forth in fairly posftive statements before ',Ne adjourn. Otherwise,
. this will have been just another meeting; we will ~ve talked, 'we will·have

gained a little information, :hut we will not have cryntallized out any
of action on which. we' can unite.

cours~

DR·. BEATTY:' .
'I .think· nothing ·appeared· in the disclmsion with reference. to the economics
of the "i"at problem.•' I have' seen estimates· st~ting" t:bat the annual cost per rat
is ~2.50. Does anybody her~ ' hav-e .Eui~r more accU!ate ' information about that?
Assuming t;hat . this is correct, it would seem to me that it would be economical
to ' spend the money in. stopping the rats. I seriously woulf l~ke to ask whether
8:ny 'estim.t .e ~orthy .of consideration has been made wi th ~eg8rd to the cost of
the . ·s~port , qf a . ~.~~ per year. .
.

DR. ,PARRAN:
. Dr . C. L. Williams,. lJiive you any estimate? '
DR. WILLIAMS:
. Well, ' t don't think there is' any accurate estimate of either the number
of "rats in this. country or. the amount of damage they ·do. '.As I recall, 'the
last statement of .the United 'States Department of ~iculture was to the effect
that rats are destroying, on the average, · somewhere between $2.00 and $.3.00
worth of goodE per ':', = , ~ ; per year, and that there were something like 200,000,000
. rats 'in the Un~ ted S-cc"tes. On this basis, the loss during a year' would be about
half a billion dollars.
ANONYMOUS:
I would like to raise the question of garbage disposal in the cities, and
ask if Dr. Willj.ams knows ' of any city that is operating with a . mo~e or less
mc>del ordinance1

DR. WILLIAMS:
. There is almost any kind of procedure you .want to name in some city or
other. .The most prevalent method is taking garbage out and dumping ite Some
cities have very strict rules as to· how garbage 'sh,ould be taken care of. If
the original container is maintained in a tight condition; so the rats can't
get' at it from the moment it leaves the house until it is finally disposed of,
it . is quite a factor in controlling rats. If the 'original content is in sight,
that is obviously one of the great sources of rat food. There are some cities
in which the control of gprbage is pretty f~ir; in many others it is very poor.
ANONOOUS:
-. Does the method of garbage control provide a good index as to the rat
.. .population? .
DR. WILLIAMS:
I don't recall,any thorough going study of the actual relationship, but
in New Orleans in 1941 one of· the factories used a rather carefully controlled
program. I don't know ·ct.· any studies' wh:Lch ' would give you any definite figures.
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DR.

McKAY:

I move tl~at the ·Cha.irman appoint· a committee upon which will be represented
the States which have active campaigns at the present time and which are in a
position to report actual costs, and also representatives from the Public Health
Service who are authorities on this subject. I also move that the committee
report a definite coordinated plan of action at the morning session.
DR.

HAMER:.

I second the motion.
DR. PARRAN:

·Is there any discussion?
DR.

MOUNTIN:

I raise the question as to vJhether ·we m·ig1:lt conclu~e· the conference this
evening. This is the main topic that remains--that is, the crystallization of
viewpoints. The committee .has not been appointed, but ·I wonder if we adjourn
promptly and r econvenn at 7:30 p. m. , or 8:00 p. m. if we cannot perhaps finish
the business t his evening.
DR. McKAY:
I will accept that as an amendment to the motion.
DR. PARRAN:
Any further discussion?

If not, are you ready for the question7

ANONOOUS:
~estion!

DR. PARRAN: .
All those in favor of the motion as amended say trAye".

(Motion carried).

DR. PARRAN:

Dr. Brown of California, Dr. Evans ·of Washington, and DT. McKay of Utah
will be the tbr ' e~ members of the committee. Dr. Creel, Dr. 'Nayson t and Dr. C.
L. Williams will be syuilable to the committee of State health officers as
consultants rather than actual committee members. I would like to consider
this as a report with brief recommendations coming from the State officials of
the twelve States concerned.
..
Meeting adjourned at 4:40 p, m.
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REf()RT ,OF TEE EXhjCTJ£IVE SESSION OF THE F~ CONTROL 'co~~bE' ':
'HElD IN 'THE 'JADE ROOM, HOTEL tJ"TAH, SALT LAKE CITY, ,~ 8:25 P. M. ,
~ ": _,' . '
AUGU~T 28, 1941
'
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PRESIDING:

Doctor Thomas l?arrA-n, SurgeorJ. General of the United States Public
Health Service.

PRESENT:

United States Public Health Service: Doctors Thomas Parran, J. W.
Mount in ,
H.' Creel~~-.. lerton, C. L. Wil~iamp, N. E. Wayson,
W. T. Harrison,
~
~. and Former ' SUrgeon' General Hugh S.
~n
C .

R:-

ummlng.

Consultants:

Doctors W. ' S. Shepherd and K. F. Meyer.

St'a t'e Health Officers from the '12 Western States: Doctors
G'. F. ~ianning, Arizona; Bertram P. Brown, California; R. L.
Cleere, Colorado; E. L~ "!Berry , Idaho '; 'W. F. Cogswell, Montana;
Edvrard E" Hamer, Nevada; James R. Scott, New ' Mexico; lJaysil
M. \l1illialDs, North Dakota; Frederick Stricker, Oregon; ~Iilliam
M. Jl,k:Kay, Utah; Donald ®vans, Washington; and M. C. Kei th,
WY8TIJing.
The meeting was call ed .for the pLrrpose of hearing the report of the committee appointed at the afternoon ~ession consisting of State Health Officers
Bertram P. Brown, Donald Evans, and William M. McKay; and Consultants R. H.
Creel, C. t. ,Williams, and. N. E. \vayson.
Upon the suggestion of Chairman Brown the report of the committee was
read by Doctor McRay. After cons iderable discuss ion, a number of amendmente?
were suggested and adopted. and Doctor Brown moved the adoption of the report.
The report as adopted is appended to these minutes.
''
A vote on the motion was ~~d.e by roll call. With the exc~tion of
Doctor Cogswell of Iv1ontana, who voted "present, If all State health officers
voted ,to 'adopt t he ' report. 'Doctor Cogswell voted "present" because "plague
is not a problem in Montana. u

I

It was suggested by Doctor Brown of California that the State health
officers send copies of the report ' to , their representat J.ve in , CO,ngress and
at the same .time call their attention tQ the necessity of immediate action ,
by Congress inmaking' funds available to carry' out an effective plague control program. '
Doctor Maysil Williams, State Health Officer of North Dakota, was then
asked by Doctor Farran to make a report on the encephalitis epidemic now
raging 'in N,b rth Dakota.
Doctor Williams reported that to date approximately 750 cases of human
encephalitis had been reported to the State Health Department with a fatality
rate of slightly less than 10 percent.
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Further remarks on the encephalitis situation were made
Meyer, and Parker.

oy Doctors

Parran,

Doctor Meyer reported that his investigators had definitely implicated
a certain species of mosquito as a vector of encephalitis.
Doctor Farran then suggested tr.at all present express by a standing vote
their appreciation to Doctor McKay and his staff for the courtesies extended
to those in attendance at the conference .•
Meeting adjourned a.t

lO~OO

P. M.

William M. McKay, M. D.
Secretary of the Coruerence.
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, REPORX OF THE, COMMITTEE ,OJ[ ,T.EE PLAGUE

~01J-nlOL

CONFERENCE' " "

Salt Lake City, Utah - August 28, 1941
-

.

~

', Plagli.e is prevalent in all of' the Rocky Mountain and Pacific· Goast
States. During the c~rent ye~r it has been, discovered for the first' , time
ln, Colorado and North' Dakota.,
More than 26 species of rodents have been implicated as susceptible
, to p~ague infection.
Plague has reappeared among rats' in San Francisco and the East Bay '
cities of Oakland, Richmond, and perkeley during 1941 after having been absent
since '1924.
'
,
The Public Health Service maintains a plague laboratory in San Francisco
and fo~ field units each consisting 'of a truck with two hunters and trappers.
This force is ,supplemented by thirteen units financed by State 'health departments
with Federal aid. These survey 'units are entirely inadequate to coyer th~ ,
approxtffiately 1,000,000 sqUare miles in 12 western States which a~e known to be
plague-infected. With this inadequate force, surveys cannot be made with' ,
sufficient frequency or intensity to define accurately the exact extent and
distribution of :tile plague pr?bl~m in the 12 States where the infection exists.
The pl~e problem is potentially of grave public health importance. The
history of this disease over a period of centuries shows that it has ·severa1
times assumed epidemic pr~portions, especially in cities. History also shows
·,that when 'the disease appears in bubonic form contracted from rat fleas, it
, ,sooner or later may assume the pneumonic type and be spread from person to '
per,son with fatal results.
'
In addition to the ever-present hazard to dwellers in the rural areas the
present situation in the United States has serious public health, economic, and
military potentialities for the following reasons:
(1) The discovery of plague-infected, foci progressively farther eastward
suggests' the possibility of epizootics among rats which are very prevalent in
cities of the Mississippi Valley.

(2) Reintroduction of plague infection is likely in additional West Coast
ci ties and may create an increased burden of 'unknown rnagni tude to our foreign
commerce through quarantine measures imposed by other countries against the
United States under provisions of treaties to which the United States is
signatory.
(3) Military concentrations and maneuvers in any of these western States
will constitute a real l1azard to the soldier unless extensive rodent control
is carried out in all such areas. This applies particularly to the Boise and
Hunter Liggett areas.

In its very nature the plague problem is one which cannot be handled by
State authorities alone. The technical leadership and financial assistance
of the Federal Government are necessary, not only from the standpoint of
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effecti~ ' o~~o~:.)):ut .al.$.0" b.e.caU$e .tho ~~~d States . me'. assumed definite treaty
obligations to control -plague' 'aild'''t6 · prev~nt· its iIit'i'oduction · into ports.
- .

From the evid'enc'e pr'~~erited' to the' conference it ' appears that complete
control of plague is not economically feasible without a great increase in
Federal', Staj;'~ .... ~d : local-.expendi t-ures. , .It ~ppe~s that there is great value
in s.u ;rveying a~ , extensively as ,possible .to· .d etermine the locations of infected
rodents. The information obtained froni such surveys indicates the neces.sary
control measures wLich must be carried out . Funds must be made available for
adequat.e. survey and contro.l wo:rk. ,.
.,
An. educational campaign is recommended to bring about greater appreciation
of the dangers inherent in permitting rode~ts in close contact with human
; habitation ill: . ~eas which are' infected',: in per~itting further spread eastw~d
of plague infection, and in permitting city rats to be infected by wild rodents,
especially grcund squirrels.

"

It is further recommended .tl~t 'adequate supervision of garbage disposal
procedures be carried out as a means of reducing the rat population in urban
areas and thereby preventing t .r ansference· of infection' from wild rodents to
city rats • . This· should complement intens~v~ rat-proofing and eradicative
measures in all cities and population cent.e rs as a means of controlling not only
plague but in addition typhus fever and o~her disease in which rats are involved.
In order to pre-vent the "spread of plagUe from wild rodents to urban rats
. it is reconmended that rodent-free zones be established around all towns and
cities.
Because of the cempaJ;.atively sho'r t 'season in which survey and rodenteradicative m~sures ' may be effected in certain of the States, and the difficulty of such States in annually obtaining qualified seasonal employees for
the work, it is recommended that the United States Public Health Service assume
the ' responsibility of assembling equipment, supplies, and staffs which it will
make available t .O such States.
In order to carry out the above measures, which constitute a minimum
program to prevent the further spread qf plague, it is recommended that the
United States · Public Health Service expend annua.lly $900,000 and that the
State and local health agencies expend an equal amount for ' the control of
plague.
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